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Page 1 atlfl to footnote 2 Leroy ¥ Patton, The Handatone dikes around Rockwall, 
7'cjrrM lIollniulH Mag (Dallas) 44 ( 6 ): 5, 86 June, 1925 
PaRo 1K5, line 1 for *‘moldiDK8 and” read "moldinR sand ” 

PaRC jH7, line H for 't) 2jrr” read “2wr ” 

Page 212, hnr 29 for *‘Lcon Pirrre” read "LcVin Pierre ** 

Page 327, line 7 for “comixincntH” rea<l ^^ooinjHmcnt S ** 

Page .'MO. move second paragraph to top of jiage so that it becomes part of [inicced- 
iiigB of TOlst meeting 

Pago 442, line 1’ delete infenor 4 and read **l-Hydroxybenzcnc-4~dtnio80dtum8ul- 
fonatc ** 

Page 443, line 24 the graphic formula should read 
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GEOLOCtY .—On the ormin of the ^Wovk waW' at Hock a all, Tejra^,^ 

li, W. Stephenson, U. S. (ieoloRical Suivey. 

There is in Texas, about 20 miles northeast of' Dallas, a town by the 
name of Rockwall, the county seat of Rockwall Gounty, The town 
derives its name fi-om a natural feature which is locally called the 
"rock wall.'’ Mr. Sidney J’aige^ investigated the "rock wall” in 
1909, and the following paragraphs aie iiuotcil from his account of it* 

For many years reports of a mom <« h*HM ilefinile nature have hoeii circu¬ 
lated describing the wonders of the ancient wall surrounding the town of 
Rockwall, Texas The writ(*r was able duimg the past wintcT to spend a 
few days uivestigating this supposed histone structum It proves to be not a 
wall, but a number of disconnected sandstone dikes, strictly speaking, not 
surrounding the town, but trending in many directions As exposures are 
few, they have Ix^en <liMeovered in such scattered localities in the towTi’s 
environs os to suggest the idea that they w'ere fragments of a ruined wall. 

* * « * 

Though good exposures art* infrequent, ow'ing to the depth of the soil, a 
peculiar condition affords ample opportunity to ol)9erve the dikes in place. 
These latter are natural couiw's for underground waters, and wells am often 
located on them Though these wells ai-e filled wiih water, the rock forming 
the dike, removed during the ^inking of the well, may be examined at leisure 

I have recently had an opjioitunity to examine one of the so-called 
rock walls at a locality at the west edge of fJie town at a point whci-c 
it intersects the Dnllas-tJreenvillc road. The town is located at the 
crest of the west-facing slope of the valley of the East Fork of Trinity 
River (sometimes called Bois d'Arc ('reek), south of the valley of 

^ Publiahed by {icrmiiiwion of lh<* Dirrrtor, U S (WmiIokioM Survov, Wiwhington, 
D C RpBcived N(>vrinl>rr 30, MWO 

* Paiqb, tSii>NBY, Thp ‘Vott of HockumU^ Tctoh Snciicc n ser 13: 500-091 

1000. 
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Squabble Creek. The wall where I saw it intersects the road about a 
quarter of a mile west of the center of the town, at an altitude 46 or 
5U feet lower than the top of the hill. The owner of the land at this 
place has made several excavations along Ibe side of the wall, which 
here trends several degrees west of north, and an appropriate s^ at 
the side of the road invites the interested traveller to view the ancient 
archaeological structure, which he is permitted to do after the payment 
of a small entrance fee. 

Paige’s interpretation, that the wall is not an artificial structure but 
is m the nature of a sandstone dike, is doubtless correct, but his ex¬ 
planation of the cause of its wall-like appearance needs modification. 
He says: 

The dikes arc of various sizes, varying from an inch in thickness to eighteen 
inches or two feet. They stand vertically, or nearly so, and have in cases 
been followed downward fifty feet or more, always imbedded m the lime muds. 
They arc composed of exceedingly fine-grained quartz sands, cemented by 
calcium carbonate So far as observed they do not vary appreciably in width 
through vertical range Two joint systems, one nearly horizontalj^ the other 
vertical, have cut these dikes in such a manner as to suggest masonry walls, 
i 0 , they are composed of oblong blocks in horizontal layers 

'rhe ‘'wall” which I saw is uot a solid sandstone dike broken by 
iiorizontal joints, but is composed of a senes of alternating, more or 
less lens-like horizontal layers of clay and sandstone. The clay layers 
roach a maximum of an inch or more m thickness, and the sandstone 
layero may attain a tliickness of as much as 0 or 8 inches. The sand¬ 
stone beds aro cut by vertical joints perpendicular to the face of the 
wall. Some of the sandstone layero thin down and pinch out in a 
lens-like manner, and some of them divide into two layers separated by 
clay. The combination of horizontal bedding and vertical jointing in 
the sandstone layers, gives to the dike its masonry-like appearance. 
Tlie relatively thin clay layers simulate the mortar of an artificial wall. 
The vertical joints are insularly distributed and do not occur in the 
form of “broken joints,” as would be expected in a true masonry wall. 
Two views of the dike are shown in plate 1. 

Paige did not roach a definite conclusion as to the origin of the dikes. 
He states that the fissures may have been due to drying or to earth 
movements, and that the material filling them may have come from 
below or from above. The fissures are too deep, I think, to have been 
foimed by desiccation from the surface downward. Earth move¬ 
ments that produced and widened joints into fissures seem adequate to 
account for them. Since the dikes are horizontally stratified the 
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materials must have been washed in from above and were probably 
deposited in standing water in the fissures. The fissures must have 


-.v 


A View of one of the nantUtono dikes or rock walls in an excavation on the east or 
iip-flloiie Side, at the west edge of Itockwall town, the dike luis hero lioon disturbed by 
soil creep which has tipped it over, least below, most above, widening the spacos between 
the hard sandstone layers 





13. View of the same dike in an excavation on the down-slope side where the clay 
and sand layers are in undisturbed relation to each other, showing tho lonsliko charartor 
of the sandstone layers, the argillaceous chalk or chalky marl which is out by the dike is 
shown on the left. 


remained open during the time they were being filled with clay and 
sand. If the fissures were opened on a land surface, and were filled py 
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sediments carried by surface water, one would expect strong cross 
bedding in the dikes with some coarse foreset beds siinilar to the 
bedding foimd in delta deposits, and he would expect the sediments to 
be mixed with oxidized substances, leaves, seeds, sticks, bones, and 
other surficial materials. Instead the sediments are clean and uniform 
with the exception of the scattered fragments of gray unoxidised clay, 
and 1 am therefore inclined to the opinion that the fissures were 
formed under water, probably that of a shallow sea during the latter 
part of Upper Cretaceous time. 

The dike at the west edge of Rockwall cuts the Pecan Gap tongue 
of the Annona chalk, of Upper Cretaceous age, which here consists of 
argillaceous chalk or chalky marl, nearly free from sand. Two or 
3 feet below the surface the chalk is practically fresh, showing only 
slight signs of weathering and oxidation. The chalk forms the upper 
part of the west-facing slope of the hill and the only source of sand 
that seems adequate to furnisli the sandy material of the dike is 
the Wolfe City sand member of the Taylor marl, which in the next 
county to the north lies stratigraphically beneath the chalk. I have 
not seen the Wolfe (Mty sand in the immediate vicinity of Rockwall, 
but it probably underlies the clialk there. Paige mentions “thinly 
bedded flaggy sandy limestone” near Rockwall, but does not give the 
exact locality. The beds of the Pecan Gap chalk at this locality dip 
at a low angle toward the east, so that the Wolfe City sand, if present, 
may have come to the surface within a few miles to the west, where it 
was subject to erosion at the time the dikes were formed in late 
Cretaceous time. 

The sandstone layers consist of medium-grained gray calcareous 
sand cemented with calcite. tSoattered through the sand composing 
the sandstone layers (u« considerable numbers of mechanically in¬ 
cluded clay fragments, the Largest noted being about three-fourths of 
an inch long. 

Mr. C. K. Ross has examined thin sections made from one of the 
sandstone layers and he describes it os follows: 

The sand grams are predominantly quartz, but there are many gnuns of 
feldspar and chert, and a very few of muscovite. Most of the grams are 
sharply angular but some are subangular. A few are well round^ or have 
one border that is well rounded and the other angular, as if rounded grains 
had been fractured The calcite cement has replaced or corroded some of the 
sand grains and especially the feldspar. A veinlet of calcite cuts one of the 
sections 
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Mr. Roes also examined a thin section made from a sample of the 
Wolfe City sand from near Wolfe City, about 40 miles northeast 
of RoclcwaJl, and he says of it: 

The mineral grains are predominantly quarts, but smaller amounts of 
feldnMur, mica, and other minerals, are present. The grains are sharply 
angiilar for the most part. The cementing material is linriy granular calcite. 
The sand grains average about 0.05 mm. in diameter. 

Compa^ with the material from the dike this sample of Wolfe City 
sand is ^uite similar in type and angularity of the sand gruns, and the inclos¬ 
ing oaloite is somewhat similar in habit. The sand grams differ greatly in 
sise, however, since those in the dike average about 0.2 mm., while those m 
the Wolfe City specimen are only 0.05 mm. in diameter. 

So far as the evidence goes, therefore, the sand composing the dikes 
mi(dit well have been derived from the Wolfe City sand, but the 
samples compared are geographically too far apart to warrant basing a 
final conclusion upon them. 


PALEONTOLOGY.—On the type ahull of Kquus laurentius Hay,* 
Oliver P. Hay, U. S. National Museum. 

In 1913* the writer described as bdonging to a new species of Equm 
{E. laurentius) a nearly complete skull which had been found on a 
sandbar of Kansas River, near Lawrence, Kansas. Prof. J. E. Todd 
told the writer that with this skull were picked up the base of an antler 
of an elk and the femur of a carnivore. The femur was regarded by 
Dr. Roy E. Moodie as belonging probably to a species of SmUodon. 

In an excellent paper published r^ntly* entitled "The evolution 
of the horse: A record and its interpretation,” Dr. W. D. Matthew, 
of the American Museum of Natural History, on his page 181, men¬ 
tioned, with other species, Eqmts laurentius and added as follows: 
"The last is based upon a recent skull mistakenly supposed by the 
author to be of Pleistocene age.” No reasons were given for this 
statement. On reading this the writer became anxious to see that 
skull once more and to determine for himself whether or not he had 
fallen into error. The skull is now in the temporaiy possession of Dr. 
Childs Frick, of the American Museum, New York, and on the writer’s 
request Dr, Frick generously sent the specimen. 

It appears to the writer that two questions are involved. First, 

> Received Nov. 2, 1S26. 

• Proo. U S. Nat. Mua 44 : 684^1 PI. 7i, 7$ 1M3. 

■Quart Rev. Biol. 1; 13»-18S ltt28 
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is the skull of Recent or of Pleistocene age? Second, is it specifically 
identical with any of the breeds of the domestic hone, Eguw eabaUiut 

In case the skull is that of a modem horse it must have been buried 
within 300 years or less; also very near the place of discovery, for, 
excepting the loss of the free portions of the nasal bones, it shows no 
abrasions. Furthermore, the lower jaw was found with the skull. 
Without doubt it had been buried in a river deposit, either of sand or 
possibly of sandy muck. Under such conditions one would eiqiect a 
modem skull to be little or not at all mineralized, to be soft and friable, 
and to be of relatively light weight on drying out. Often bones of 
elephants, mastodons, and horses, which have been in such deposits 
since the early Pleistocene are so soft that they must be handled with 
the greatest care to prevent crumbling. 

Now, the skull found at Lawrence is in no such condition. The 
specimen, skull and lower jaw, is heavy, charged and colored with 
iron carbonate, and hard. When an area of the skull has been covered 
many hours with a pad of wet paper the bone does not soften, as it 
might be expected to do. It seems to the writer that the conditions 
for fossilization must have been extraordinarily favorable in order 
that a skull might, within 300 years, reach such a stage of preservation. 

Does the type of E, laurentim present characters which distinguish 
it from Eqiiua cahaUmf The skull is that of one of the smaller horses, 
the basilar length being 490 mm. (not 481). It has been spoken of as 
an "Indian pony.” It ought to be compared with the smaller breeds 
of the domestic horse. Unfortunately there is, in the U. S. National 
Museum, no good specimen of the small horses from the western plains, 
and probably there is none in tlie American Museum. At hand is a 
skull obtained in Arizona by Dr. Walter Hough, of the U. 8. National 
Museum. It is weathered and somewhat damaged. 

The writer has taken renewed measurements of the skull from 
Lawrence and measurements of the Arizona skull. From these 
measurements have been determined the indices of the important parts 
according to Prof. H. F. OBborn’s method;* and the corresponding 
indices have been compared. They have also been compart with 
indices obtained from the skulls of Equua lambet from Alaska, Equua 
ntobrarenaia, and Equua przewalakit. All of these forms show differ* 
ences in the structure of their skulls, but these differences are small and 
apparently might fall within individual variations. The writer be¬ 
lieves that no one would, without other characters, base a species on 

* Mem \mcr Miu Nat Hut. new sor 1: 85 1012. 
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such closely similar indices; nor would one, because of these resem¬ 
blances, refer all of these horses to one species. We seem still com¬ 
pelled to depend on the structure of the teeth and on variations in 
sue of the animals. 

The upper cheek teeth are present in the Arizona horse, but they 
are somewhat shattered, and the second premolars are missing from 
their sockets. The teeth of the two horses are in about the same stage 
of wear. The tooth line measures the same in both and the individual 
teeth are of practically the same size in the two. In both horses the 
protocones are short. The postprotoconal valleys appear to differ 
in that those of the Arizona horse are directed more strongly outward 
than in E. laurentiua. The fossettes of the latter are markedly broader 
than those of the Arizona horse, and the enamel which surrounds the 
fossettes is little folded. The hinder one has a very shallow infold in 
the rear and another in front. Except this, the front wall of the hinder 
fossette has no undulations. 'Fhe front wall of the anterior fossette 
may or may not have a shallow infold; in its inner hinder corner is an 
M-shaped infold. In the case of the fossettes of E. laurentiuH the 
confronting lines of enamel are considerably more folded than in the 
Arizona horse and the complication somewhat exceeds that of a large 
domestic horse at hand. 

The writer believes that the type skull of Equtia lanretdxm is a real 
fossil and that it belonged to a horse of probably early Pleistocene age. 
It appears only fair that those who regard it as a part of a modern 
horse shall present evidences therefor. 

BOTANY .—New plants from Central Amenco.— -P/.‘ Paul C. 

Standley, U. S. National Museum. 

The new species of plants, chiefly trees and shrubs, described here 
are all natives of Panama or Costa Rica, and most of them have been 
collected by myself during the past two years. The Panama species 
are probably the only new ones awaiting description from the region 
of the Canal Zone previous to the publication of a flora of that area. 

Most interesting of the new plants described is PanmrUxera Valerii, 
a large tree belonging to a group hitherto represented in Central 
America by only two known species, both of which are trees much 
inferior in size to this one. 

■ Published by pemission of the Secretary of the Smitheonian luetitutioa. For the 
laet preeedlog paper of th'ie eerlee eee Thie Journal 16:472 1926 Received Nov. 2, 

1926. 
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LactotamR pedicellAtum Standi., q). nov. 

Shrub or tree 2-7.5 meters high, the branohletB deader, terete, when young 
densely stngillose; stipules lance-triangular, 1 5-2 mm. long; petioles slender, 
3-8 mm. long, strigillose; le^ blades eUiptic-oblong or obovat^blong, 8-11.5 
cm. long, 2,5-A. cm wide, cuspidato-aouminate, with acute or obtuse tip, 
cuneate to obtuse at base, membranaceous, remotely and obscurely serrulate, 
green and glabrous above, paler beneath, sparsely and minutely strigillose, 
densely pilose along the costa and in the axils of the lateral nerves; racemes 
solitary in the leaf axils, 3.5-6.5 cm long, slender, laxly flowered, the rachis 
densely sordid-hispiduloua, the bracts puberulous, much shorter than the 
pedicels, the pedicels 1-2 mm. long, glabrous; sepals 3 or 4, broadly rounded, 
glabrous, disk large, 4-lobate; stamen glabrous, the cells divergent; ovary 
very sparsely setose, the style short, the stigmas 3, longer than the stamen; 
fruit Bubglo^BC, 4 mm, in ^ameter, sparsely puberulent; seeds 3. 

lype in the U. S. National Herbarium, no. 679251, collected along the Rfo 
Culebra above Santa Isabel, Province of Col6n, Panama, near sea level, 
Aug. 10, 1011, by H. Pittier (no. 4152). Collected also on hills north of 
Frijoles, Canal Zone, Dec 19, 1923, Siandley 27426. 

'Pbe most closely related species is L. PUtim Blake, of Venezuela Both 
are marked by the pedicellate flowers, those of most species being sessile m 
the bracts L. PiUieri differs from the Panama plant in its densely hispid 
ovary and entire leaves. 

Heitterla longipes Standi, sp. nov. 

Glabrous shrub, the braachlets slender, green; petioles slender, 7-12 mm. 
long; leaf blades elliptic to elhptic-oblong, 8-12 cm. long, 3-6 cm. wide, 
abruptly obtuse-acuminate or obtuse, acute at base, thin, the lateral nerves 

7 to 9 on each side, slender; pedicels in fascicles of 2 or 3, slender, 1-1.5 cm. 
long, fruiting calyx rotate, purplish red, 2 cm. broad, subentire; petals 6, 
ovate-deltoid, acute; stamens 12, slightly longer than the petals; fruit oval, 

8 mm. long 

Typo iR the U. S National Herbarium, no. 679090, collected along the Trini¬ 
dad River, Canal Zone, Panama, July, 1911, by H. Pittier (no. 4006). 

The leaves are much like those of //. macrophylla Oerst., the most widely 
distributed speoios of Central America, but in that the pedicels are shorter 
than, or rarely equal, the fruiting calyx. 

Helsteria Utifolia Standi., sp. nov. 

Small tree, 4 meters high, glabrous, the branchlets obtusely ongulate, green; 
petioles thick, stout, about 2 cm. long; loaf blades elliptic or broadly eUiptic, 
27-32 cm. long, 12-15 cm. wide, acuminate, rounded or obtuse at base, sub- 
ooriaceous, lustrous above, the lateral nerves about 16 pairs, suborouate, 
anastomosing near the margin; pedicels usually geminate, 1 cm. long; fruiting 
calyx subentire, rotate, red, 2-2.5 cm. broad; fruit oval, 12 mm. long. 

Type m the U. S. Natio^ Herbarium, no 670256, collected along the Rfo 
Culebra above Santa Isabel, Province of CoI6n, Panama, near sea level, Aug. 
10,1911, by H. Pittier (no. 4158). 
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Diatingiiuhed from all the other Central American species of the genus by 
the very large, broad leaves, borne on comparatively long petioles. 

Hydiimgea inontata Standi., sp. nov. 

Scandent shrub, the branchlets terete, covered with brown, longitudinally 
sulcatulate bark, when young tomentuloae, the intemodes elongate; petioles 
1-2 cm. long, glabrous; leaf blades elliptic or oblong-elliptic, 8-23 cm. long, 
3.5-11 cm. wide, acutely acuminate or abruptly contract^ into a short 
acumen, acute or subobtuse at base, coriaceous, entire, glabrous on both 
surfaces, the lateral nerves 5 to 8 on each side, arcuate, prominent beneath, 
the ultimate nerves closely reticulate, prommulous beneath; inflorescences 
ample, short-pedunculate, 5-9 cm. broad, the cymes umbellately arranged, 
many-flowered, the rachim stellate-tomentulose, the axes of the first order 
1-3 cm. long, equaling or surpassing the rest of the cyme, the pedicels 1-4 
mm. long or the flowers sessile; flowers all fertile, pink; sepals 4, much broader 
than hi^; petals 4, 2 mm. long; stamens 8, the filaments 1.5 mm. long, the 
anthers sm^l; styles 3 or 4; hj^nthium broadly cup-diaped, glabrous, 1.5 
mm. wide. 

Type in the U. S. National Herbarium, no 577962, collected in forests at 
Tuis, Atlantic slope of Costa Rica, altitude 709 meters, December, 1900, by 
H. Kttier (no. 14068). 

This Costa Rican plant appears to be related to //. ecvadorensis Briq, 
and belongs to the Section Comtdia, Subsection Monoaegia B. Aphananthae, 
as outlined by Briquet.* 

Aside from the Panama species here described, only one other Hydrangea 
is known from Central America, H. Oerstedti Briq., which is frequent in the 
higher mountains of Costa Rica. It is a large wo^y vine with broad cymes 
which bear numerous bright pink sterile flowers. It is a very handsome plant 
when in full flower, and quite as showy as the cultivated hydrangeas. 

The juvenile plants of H, Oersledit arc very different in general appearance 
from the adult ones. They are very slender, with coarsely toothed loaves 
only 1 to 3 cm. long. These juvenile plants are abundant nearly everywhere 
in the mountains of Costa Rica, closely investing tree trunks and even fence 
posts. The writer for several years has been familiar with this form, and had 
often wondered to what family it might belong. It was only during the past 
winter, after close study, that the true relationship of this juvenile form was 
recognized, and even then it was hard to credit the evidence, so different m 
aspect are the two states of the plant. The juvenile plants ore many times 
more plentiful than adult ones. 

In 1922 I collected in Salvador on the Volcano of San Salvador juvenile 
plants of this genus, but at that time did not recognize their relationship 
The Salvador plant may be the immature form of H. Oerstedti, or perhaps it 
belongs to a species not yet described. 


' Ann. Cons. lord. Bot, Genive SO: 306. 1010. 
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HydnogM puamoiuis Standi., sp. nov. 

Shrub, the branchlets terete, brown, when sroung appraaBed-itellate-toinen* 
toee, the intemodes diort; petiolee stout, 1-1.6 cm. long, steHate-tonientose; 
leaf blades obbng, eUiptio, or ovate, 8-10.6 cm. long, 3-4.6 cm. wi^, obtuse 
at apex or rounded and emarginate, obtuse at base, coriaceous, entire, above 
dark green, furnished with remote microscopic appressed stellate soalelike 
hairs, beneath brownish, sparsely and microsoofucBlly stellate-pilose, the 
lateral nerves about 6 on each side, rtraight, laxly anast^osing close to the 
margin, prominent beneath, the reticulation of the ultimate nerves incon- 
qpicuous; inflorescences dense, pedunculate, 3.5 cm. broad; bracts caducous, 
1.6-2 cm. long, rounded at apex, stellate-tomentose on the outer surface; 
axes of the first order umbellately arranged, about 1 cm. long, densely brown^ 
tomentose, about as long as the upper part of the cyme; nowers sessile or 
short-pedicellate; sepab 4, broadly triutgular, obtuse, broader than long; 
petals 4, rounded, 2 mm. long, glabrous; stamens 8; stylM 3 or 4; hypanthium 
oampanulate, glabrous, rounoed at base, 1.5 mm wide. 

in the U. S. National Herbarium, no 678938, collected along the Rfo 
Fat6, Province of CoI6n, Panama, near sea level, July, 1011, by H. Pittier 
(no. 3619). 

The collector reports that the plant was epiphytic upon a Sloanai tree. 
The corolla is described os yellow, and the bracts and calyx as purple. 

This Hydrangea is noteworthy m its habitat, since most of the tropical 
American species occur only in the high mountains The Panama species 
belongs to the same group as H tnomafa, and in Briquet’s key to the species 
would run to //. McUhewsn Bnq , a Peruvian plant with rugose^erved, obo- 
vate, crenate-denticulate leaves. 

To H. panamen'as are to be referred, probably, juvemle specimens coUected 
by the writer (no 27431) near Fnjoles, Canal Zone, in 1923. 

Eiythrina panamensls Standi, sp. nov 

Shrub or tree 1-0 meters l^h, the young branchlets whitish-sericeous; 
branches armed with stout conic prickles; petiole and rachis at first sericeous 
but soon glabratc, the petiole sometimes prickly; leaflets deltoid to ovate- 
deltoid, the terminal leaflet often rounded-deltoid, 11-24 cm long, 6 5-18.5 
cm. wide, abruptly or gradually acuminate or long-acununate, entire, thin, 
above bright green and glabrous or glabrate, beneath pale, sericeous with 
slender straight whitish hairs; racemes about 12 cm. long, the rachis tomen- 
tulose, the p^cels 2-4 mm long, calyx 14-17 mm long, tubular-campanulate, 
5-6 mm. thick, mmutoly strigillose with whitish hairs or almost wholly glab¬ 
rous, the margin shallowly bilobate, the lobes subequal, rounded, standard 
red, glabrous, linear-oblong, obtuse, about 6 cm long, 1 cm. broad, attenu¬ 
ate at base; keel petals cohering above, 11-12 nun. long; pod long-stipitate, 
11-20 cm, long, about 1 5 cm. thick, 4 to 13-0eeded, strongly and abruptly 
constricted between the seeds, at first densely whitidi-sericeous, later glabrate; 
seeds red, about 9 mm. long, 6 mm. thick. 

Type in the U. S National Herbarium, no. 677263, collected about the 
Agua Clara Reservoir near Gatdn, Canal Zone, Panama, February 5, 1911, 
by H. Pittier (no. 2^). 
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The following Panama ooUeottona represent the same apeoiea: Rio Indio 
de Gatlin, Canal ^ne, Maxon 4808 Near Gatdn, Ootdman 1864. Bario 
Colorado Island, Canal Zone, SttimUey 31362. Cana, Wtlhams 782 B«>- 

tween Gorgona and Gatdn, Pittier 2287. 

The writer previously* referred most of this material to E. coaiaricmaia 
Michdi, but more ample Costa Rican material of that species proves that the 
Panama Erythrina is distinct. E. coslartcmata may be distinguished readily 
by the loose matted tomentum of the leaves. 

Dtbopsis olschouoidbs (Rich.) Muell. Arg. 

It seems worth while to record here the occurrrnce in Costa Rica of Dynop- 
«w, a monotypic genus of the family Euphorbiareae, not reported previously 
north of the Andes of Ecuador. Specimens were collected by Prof Juvenal 
Valerio and the writer (no. 43770), Dec. 31,1925, on the Cerro de las Vueltas, 
Province of San Josd, Costa Rica, at an altitude of 3,000 meters. The plant 
is an inconspicuous succulent herb, growing in wet forest.. Various writers 
have stated that in general appearance it resembles Hydrocotyle, but when 
growing it scarcely suggests that genus, although it doe.s have a striking re¬ 
semblance to certain specie.^ of Pika. 

Euphorbia Valerii Standi, sp. nov. 

Slender shrub 3-4.5 meters high, sparselv branched, glabrous throughout 
the branches about 1 cm. thick at apex and bearing there a few leaves, densely 
covered with the scars of the fallen leaves, leaves alternate, the petioles stout 
1.5-2 5 cm. long; leaf blades narrowly oblanceolate-oblong, 3&-40 cm. long 
9-10 cm wide, entire, obtuse, gradually narrowed from near the apex to the 
acute base, abruptly decurrent upon the petiole, the lateral nerves obeolote; 
peduncles arising in the axils of the uppermost leaves, stout, 18-24 cm. longv 
flowers numerous, the pedicels 1-1.5 cm. long, arranged in 3 or 4 times dicho¬ 
tomous cymes 7 cm. long and 9 cm. broad, bracts of the inflorescence cadu¬ 
cous, not seen, involucre broadly campanulate, reddish, abbut 7 mm. long, 10 
mm. wide, the lobes ovate-quadrate, their margins laciniate, styles united 
almost to the apex, immature capsules subglobose, more than 1 cm. in 
diameter. 

Type m the U 8. National Herbarium, no. 1,251,433, collected in wet for¬ 
est at Los A 3 rote 8 , in the Sierra de Tilar4n, Guanacasto, Costa Rica, altitude 
about 700 meters, Jan. 21, 1926, by Paul C Standlcy and Juvensu Valerio 
(no 45338). 

Euphorbia Vaieni is referable to Roissier’s group Launfolta, which ha4 
been recognized by some botanists as a separate genus, Euphorbtodendron^ 
No species of this group has been reported from Central America. Euphorbia 
Sinelairiam Benth , described from Cxorgona Island, Colombia, is, to judge 
from its description, closely related to the Costa Rican plant, and it may be 
that the two ore oonspecific The involucres in E Sinelamana are described 
as smaller, and the iMves as acutely short-acuminate. 


•Contr U. 8. Nat. Herb. 90:180 1010 
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Only two or three plants of E. Valerit were found, growing in very dense 
and wet forest. The branches, when broken, yield a copious flow of white 
latex. The sap of the related species of Mexico is known to cause blistering 
and painful inflammation of the skm. 

Lotsa grandis Standi., sp. nov. 

Coarse herb 1.5-2 5 meters high, branched only above, the branches stout, 
hollow, hispid with slender divaricate Btmging hairs, and covered with dense, 
very short hairs hooked at apex; leaves alternate, the petioles 4.6-7 cm 
long, pubescent hke the stems; leaf blades in outline elhptic or ovato-elliptic, 
10-30 cm long, 12-24 cm. wide, the uppermost much reduced, acute or acu¬ 
minate, at base rounded to shallowly cordate, shallowly lobed, the lobes 4 or 
5 on each side, broadly triangular, obtuse or acute, irregularly dentate; leaves 
thin, above along the nerves short-hi^id, scabrous, beneath humid along the 
oosta, furnished along the nerves with slender na^-shaped haus, elsewhere 
soaberulous, flowers numerous, arranged in a large much-branched panicle 
bearing a few reduced leaves, the pedicels 2-3 cm. long; sepals broadly ovate, 
about 1 cm. long, acute, 5 or 7-nerved, sparsely serrate-dentate, scabrous; 
petals pale green, cucullate, almost orbicular, about 3 cm. long, rounded at 
apex, funu^ed on both sides with minute nail-shaped hairs; scales oval, 
pctalnid, 7 mm long, 4 mm. wide, broadly rounded at apex, glabrous, bearing 
outside below the apex 3 small come appendi^ges; staminodia 2 opposite each 
scale, lineai^attenuate, about equaling the filaments, ciliate at the middle; 
stamens numerous, the filaments free, glabrous, inserted continuously be¬ 
tween the stammo^a, 1 cm. long; anthers oblong, almost 2 mm. long; ovary 
1-celled, densely hispid, with 5 parietal placentae, the ovules numerous; 
style columnar, about 12 mm. long, the stigma obtuse; immature capsule 
mure than half superior, the free portion hispid with very dender, short 
hairs. 

Type in the U. S National Herbarium, no 1,251,425, collected in wot for¬ 
est near Tilardn, on the road to El Silcncio, in the Cordillera de Tilaritn, 
Guanacastc, Costa Hioa, altitude about 625 meters, in January, 1026, by 
Paul C. Standley and Juvenal Valerio (no. 44558). 

The plant seems to be rare, since it was seen only once in tho several 
weeks spent in exploration of the Cordillera of Tilar4n. The large flowers 
are rather handsome 

This has little m common with the two other species of Loasa known from 
Costa Rica. Of the latter, L. apoewm Donn Smith is known only from the 
volcanoes of Irazd and Turrialba and the adjacent slopes Its orange-yellow 
bell-shaped flowers are about 6 ora. long, and very showy, but they ore well 
protected, since the long hairs, as in other species of the genus, sting quite as 
painfully as any nettle. On Irazd this species is known as “campana” and 
at Las Nubes it is called “ortiga vointicuatro.'’ The latter name is given 
because the pain from the sting is said to last 24 hours. 

The other Central American species has been described as Loaaa hipin- 
tuUa Donn. Smith, but it appears to bo only one of the forms of L. triphylla 
Juss., which is widely distributed in South America. Above the Isthmus of 
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Pluiama it is known from Cbiriqul in Panama and from Costa Rica and 
Veracrui. In many parts of Costa Rica it is an abundant and pernicious 
weed of the forests. Many are the anguished exclamations I have heard from 
companions on botanical excursions who have brudied against the plant, 
for the stiff hairs penetrate ordinary clothing with the greatest ease In 
Costa Rica this plant often is called "ortiga*' (nettle), but the more usual name 
is “iningamoBca," evidently a corruption of the term "pringamosa,” which is 
given elsewhere in Mexico and Central America to various stinging planta 

Ardlsia myriodonta ^andl., sp. noV. 

Plant woody or suffrutescent, 0.3-1 meter high, the branchlets teretei 
stout, glabrous, toward the apex minutely brown-punctate, petioles slen^, 
8-16 mm. long, glabrous, leaf blades oblong-elliptic, 12-25 cm. long, 4.5-9..5 
cm. wide, subabruptly short'acuminate, long-attenuate toward the base, 
thinly membranaceous, glabrous, along the margin densely red-punctate, the 
latei^ nerves about 18 on each side, subarcuate, prominent beneath, the 
margin pectinate-serrate, the teeth very numerous, close-set, very narrow, 
attenuate, unequal; inflorescence small, sessile, 3.5 cm long, many-flowered, 
dense, tripinnately paniculate, the flowers subcorymbose, the pedicels 3-5 
mm, long, glandulai^lepidote, the bracts deciduous; sepi^ 5, nearly free, 
lance-oblong, attenuate, 2 mm. long, densely punctate, very minutely ciUo- 
lato-dentate; fruit globose, black, 6 mm in diameter, glabrous, sparsdy vor- 
ruculose-punctatc. 

Type in the U. S National Herbarium, no. 1,2.51,625, collected on Barro 
Colorado Island in Cattln Lake, Canal Zone, Panama, November, 1925, by 
Paul C. Standley (no. 40848). No. 40841 from the same locality also repre¬ 
sents the species 

Related, according to description, to A. pelltictda Oerst., of Mexico and 
Guatemala, which has longer petioles and broadly ovate sepab. Flowers of 
the Panama plant are, unfortunately, not available It is remarkable for its 
low stature, most of the Central American Ardisias being large shrubs or small 
trees. 


\nncetoxicum plnguifolliim StondL, sp. nov. 

I^a^ scandent herb, the branchlets terete, densely covered with minute 
divaricate hairs and sparsely divaricate-hirsute with hairs about 2 mm. long; 
petioles slender, 2-4 cm. long; leaf blades rounded-ovate, 5.5-9 5 cm long, 
3-7 cm. wide, abruptly short-acuminate, dccplv cordate at base, the sinus 
narrow, the basal lobes broadly rounded, the blade multiglandular at base, 
green above, paler beneath, on both sides soft-pubescent with very minute, 
dense hairs, the lateral nerves about 5 on each side, prominent beneath, 
inflorescences umbelliform, fow-flowered, the peduncle 6-16 mm. long, the 
pedicels 10-25 mm. long, minutely pubescent, the bractlets subulate, 2-3 
mm. long; calsrx lobes lance-ovate, acute, 3 mm. long, minutely pubescent out¬ 
side; corolla reddish brown, minutely puberulent outside, within i^ose with 
few long white hairs, deeply lobate, the lobes 6 mm. long, ovate, obtuse, 
corona shorter than the gynostegium, annular, fleshy, black, irregularly 
corrugate; immature follicles long-tuberculate, densely hirsute 
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T^rpe io the U. S, National Herbanum, no. l,2fil,722, eoUeoted in wet foireit 
on Barro Colorado Island in Gatdn loke, Canal Zone, Panama, NovembiU', 
1925, by Paul C. Standley (no. 40946). Nos. 40871 ana41116,iiomtliesam0 
locality, represent the same species 

In this large genus, whose species are so badly in need of oiitioal revision, 
it is difficult to suggest the relationship of the plant here described. It has 
not been possible to refer it to any of the few species reported previously from 
Central America. 

The extremely fine and dense pubescence of the leaves makes them feel soft 
and greasy to the touch. 

Vincetoxicum edule (Hemsl.) Standi. 

Gonolobua edulis Hemsl Biol ('entr. Amer. Bot 2: 331. 1882. 

Vincetoxicum pseudobstbatom (Pittier) Standi. 

Gonolobus pseu/iobarbatiiy Pittier, C'ontr. U S Nat Herb. 13: 105. /. 14- 
1910. 


Vincetoxicum dubium (Pittier) Standi. 

GomltAwi dubiUH Pittier, Contr. V. S. Nat. Herb. 13: 106./. JB. 1910. 

Vincetoxicum viridiflorum (Mey.) Standi 

Cynanchum mndifloTum Mey Prim FI. Esseq. 141. 1818. 

Oonolobus nrvhftoru^ Roem & Scbult Syst. Veg. 6: 61. 1820. 

Lyclanthes Maxonii Standi., sp nov. 

Slender branched erect shrub 1-3 meters high, branchlets at first minutely 
piloso with incurved lustrous hairs, later subterete, glabrous; leaves solitary, 
subequal, the petioles 4 -tl nini long, leaf blades oblong-obovate to cuneati^ 
obovate, 9-13 cm. long, 5 cm wide, abruptly short- or long-acuminate (acu¬ 
men short and obtuse or 15 mm long and attenuate), cuncate or obtuse at base, 
thin, at first minutely punctulato, m age glabrous, above deep green, paler 
beneath; infiorescencos sessile in the leaf axils, 1 to 3-flowcred, the pedicels 
slender, 6-22 mm lung, glabrous, divaricate or recurved, calyx cup-shaped, 
2.5 mm long, 3 mm broad, glabrous, whitish, bearing near the truncate 
Bubscarious margin (about 1 mm below the margin) 5 very diort, warthke, 
greenidi tubercles; corolla violet, stelliform, 5 nun. long, glabrous outside, 
deeply lobed, the lobes hnear-oblong, acute; filaments equal, 1.5 mm. long, 
glabrous, the anthers oblong, 3 5 mm. long, connate, obtuse, dehiscent by 
minute apical pores; fruit subglobose, bright red, about 1 cm. in diameter, 
4-seeded 

Type in the U. S. National Herbarium, no. l,180,543M!ollected in wet forest 
on Barro Colorado Island in Gatdn Lake, Canal 2kine, Panama, June 6,1923, 
by William R Maxon (no. 6808). 

The foUowmg additional collections from Barro Colorado Island belong 
here: SUxndiey 31365, 31326, 40880, 41088, 41145. 
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Lyeuaiihu Maxonii is related, apparently, to the Cruatemalan L. ernito- 
adycM (Doan. Smith) Bitter, which has a calyx with usually 10 appendagiBa, 
and a corolla 15 mm. long. 

Lydanthei Mazonll var. appendkolata Standi., var. nov 

Like the typlc^ form in habit and foliage, pedicels solitary, calyx furnished 
with 6 filiform divaricate teeth about 1.6 mm. long, inserted well below the 
truncate margin 

Type in the U. S National Herbanum, no. 1,217,017, collected in moist 
forest along the Rfo Tapia, Province of Panama, Panama, by Paul C. Stand- 
ley (no. 28040). 

In the long spreading calyx appendages this plant is strikingly different 
from the typical form, but since there are no other distinguishing characters, 
it is probably only a variant of the plant found on Barro Colorado Island. 

Lycianthes solitaria (Blake) Standi 

Solatium HoUianum Blake, Contr IT S Nat Herb. 24: 21 1022. 

Solarium calochromum Blake, published on the same page, is a synonym of 
LyemrUheH ntltda Bitter, both names being liased in part on the same 
collections. 


Solanum hirsutlssimum Standi, sp nov 

Plant herbaceous or suffrutescent, sparsely branched, about. I meter high, 
the branchlets stout, densely pilose with soft divaricate several-celled hairs 
4-6 mm long, densely pnckly, the prickles stout, laterally compressed, 
divaricate or recurved, minutely glandular, 5-10 mm. long, at base 2 5'-d mm. 
broad; leaves sohtary, the petioles 2.5-5 cm. long, pilose and prickly like the 
stems; leaf blades broadly ovate or rounded-elliptic, 13^-19 cm. long, 9-10 
cm. wide, acute or obtuse, at base truncate or subcordatc, shallowly lobed, 
the lobes about 5 on each side, broadly triangular, acute or obtuse, up to 
2,5 cm. long, leaves densely pilose on both surfaces, armed on the nerves with 
long straight prickles, the hairs of the upper surface long, simple, those of the 
lower surface scssilo or short-stipitate, multiradiate at apex, the rays elongate, 
several-celled, simple hairs often mixed with the stellate ones, pedicels pseudo¬ 
lateral, sohtary or gemmate, slender, 1 5-2 cm long, densely pilose, unarmed, 
recurved in fruit, calyx campanulate, .5-lobod to the middle, outside dcneelv 
pilose with slender simple glandular hairs, 17 mm. long, about 20 mm. broad, 
thin, the lobes broadly ovate, obtuse or acutish; corolla 2 cm long, densely 
glandular-pilose outside, stamens equal, the anthers subsessile, connivent, 
11 mm long, 2 mm. wide, dehiscent by apical pores; ovary densely hirsute; 
fruit globose, orange-colored, about 3 cm in diameter, smooth, sparsely hir¬ 
sute, the hairs long, bearing at the base numerous very short rays; seeds 
numerous compressed, 2.5 mm wide, scrobiculate. 

Type in the IT. S National Herbarium, no. 715419, collected along the Rfo 
Dupf, eastern Chiriquf, Panama, near sea level. Doc. 19,1911, by H. Pittier 
(no 5217). The following collections also belong here: 

Panama: Rfo Tapia, Province of Panama, Slandley 30659,28293,26157. 
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This plant ia weedy in habit and ordinary in appeannee, and ahould be 
referable to some earlier described specieB, but I have been unable to find any 
description or named specimens with which it agrees. 

Solanuffl alli^yllom (Miers) Standi. 

Pionandra allophylla Miers in Seem. Bot. Voy. Herald 174.1854. 

Cyphomandra alhphylla HemsI. Biol. Centr. Amer. Bot. 2: 417. 1882. 

Soianum elltp 9 <ndeihaccaixm Bitter, Report. Sp. Nov. Fedde 11: 486. 

1913. 

The specific name is too much like &. dUoiophyUuin Dammer, but since 
the two are derived from different Greek words, both may be maintained in 
the genus. 

[Ci^slcum macrophyllum (H. B. K.) Standi. 

Wtlherinyta macrophylla H. B. K. Nov. Geu. & Sp. 3: 14. 1818. 

Bassovia macrophyUa Coulter, Bot. Gas. 16: 145. 1801. 

Parmentiera Valeril Standi, sp. nov. 

Tree about 12 meters high, the trunk 40 cm. in diameter, the crown narrow, 
sparsely branched, the branohlols ochraceous, glabrous, furnished with numer¬ 
ous pale lenticels; leaves subopposite, often fascicled at the nodes, the petioles 
slender, glabrous, 4-7 mm, long; leaflets 4-7, usually 5, slender-petiolulate, 
elliptic to obovate, 25-^ cm. long, acute, at base attenuate or cuneate, 
entire, glabrous, blackish when dried; flowers and fruits borne on the lower 
part of the trunk, fasciculate, the pedicels 2-2.5 cm. long; calyx peen, 
spathaceouB, cleft on one side to the base, rounded at apex, glabrous, 
3.2-4 cm. long; corolla white^ 6-7.5 cm. long, glabrous, fulmelform, the tube 
6-7 mm. thick, 2-3 cm. wide m the throat, the lobes short, undulate; imma¬ 
ture fruit about 20 cm. long and 4 cm. thick, green, smooth, seeds oval, 
compressed, about 6 mm. long. 

Type m the U. S. Nationu Herbarium, no. 1^1,451, collected in wet 
forest near Naranjos Agrios, Guanacaste, Costa Rica, altitude 700 meters, 
Jan. 29,1926, by Paul C. Standley and Juvenal V^erio (no. 4M11). 

Only one tree of this species was seen m the Cordillera of Tilardn. This 
was too large to be climbed, and it was only by throwing sticks at the high 
crown that imperfect specimens of the leaves could be obtained. The leaves 
seemed very immature, and when fully grown they probably exceed consider¬ 
ably the dimensions mdieated in the description. 

The two other species of Parmentiera known from Central America have 
uniformly three leiUflets and winged petioles. 
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ZOOLOGY.— Rhigonema (laacis Scrjabin, 1914; tlsacis Baylia & 
Daubney, 1926; nec laacis Lesp^s, 1856), nenuu inhabiUng -the 
iniestine of millipeda^ J. R. Chribtib and N. A. Cobb, 
Bureau of Plant Industry. 

The first rhigonema adequately described was Aacaria infecta Leidy, 
1840, from North America, —redescribed and figured in "A Flora and 
Fauna within Living Animals,” Smithsonian Contributions to Knowl¬ 
edge, Washington, 1853; a second was Rhabditxa acuminata D'Udekem, 
1859, from Europe; a third, the type species, Rhigonema hremcoUe 
Cobb, 1898, from Australia; a fourth, laada muUipapHlata Scrjabin, 
1914, from British East Africa. These rhigonemas constitute a very 
distinct and easily recognized homogeneous generic group. 

ISACIB 

The rhigonemas have been wrongly referred to laada, Lesp^s, 
1856.* We consider it impossible, from the literature or in any other 
way, satisfactorily to determine the ncma from the investigation of 
which Lespds proposed his fnsufiliciently characterized genus laada, 
and therefore think the name laada should be abandoned. The 
various efforts to rehabilitate it have resulted only in additional 
uncertainty and confusion. Of the well founded nemic genera, estab¬ 
lished, some of them before the date of Lesp^’ article, some of them 
later, there are several to which Lespds’ nema might conceivably be 
assigned, but always with so much uncertainty as to make such a 
course wholly impracticable,—e.g. Diplogaater, Rhabditia, AnguiUula, 
one or more of the Oxyuridae, and several others. Lespds said his 
specimens closely resembled Leptodera Dujardin; were three-lipped, 
oviparous, and with the vulva near the middle of the body. He 
declared the male sexual armature identical with that of Ijeplodera, 
except that there was no bursa. Lesp^s gave no clear indication that 
his specimens possessed a pharynx,'—^we presume his word “bouche” 
should be translated, “mouth,” and not “pharynx” or “throat.” 
His “three tubercles” we take to be the three lips he later mentioned, 
faintly shown also in his illustrations. The illustrations show the 
presence of two equal spicula, but whether joined distally, as in some 
rhabdites, is left uncertain. He clearly figured the accessory piece,— 

* Received Nov. 27, lOSS 

•Ann Sci.Nat. IV. Zool.S-S: 336 1866 
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in faet, of all the characters he listed, the nature of the accessory piece 
was one of the most clear and unmistakable. 

Nevertheless the characters he gave do not adequately define either 
a species or a genus. 


ISACIS AND RHIOONNMA 

While the features described by Lespds are inadequate for the 
characterization of either a species or a genus, they are ample, in 
our opinion, to exclude from Rhigonetna any species having them. 
Yet iScrjabin carefully described a Rhigonema, his R. muUipajnUata, 
and referred it to Isons Lesp^s; (perhaps following Diesing,—a course 
we are unable to understand, for it is very manifest that Diesing’s 
Isons l.espds” designates a practically meaningless collection of either 
unrecognizable or incompatible forms). The same course has been 
followed by Baylis and Daubney, whose text seems to indicate that 
they used b'crjabin’s description as a main source for the characteriza¬ 
tion of their Isacis T.esp^s. 

RHIGONEMA, COBB, 1898. 

Cylindroid nemas having the following average size and form. 

with a more or less acute conoid posterior extremity; cuticle colorless, 
exceedingly finely striated, faintly winged if at all, sometimes with 
exceedingly minute retrorse prickles, especially anteriorly; lateral 
chords one-sixth to one-third as wide as the body; musculature 
oxyuroid,—e.g. in R, infectum, 16 equivalent fields, 4 in each (luadrant; 
anteriorly subtruncate with three very flat, thin, mobile lips overlying 
an exceedingly shallow vestibule, leading to a small but definite 
triquetrous pharynx, this fatter armed in front with three broad, in¬ 
wardly arcuate, lobed and denticulate, more or less retrorse onchia 
joined into a transverse triangle, at the blunt corners of which they are 
so “hinged” together as to be worked by antagonistic muscles. (1) 
very weak “extensors” passing from the onchia radially outward and 
very slightly forward, the muscles doubtless aided by the elasticity 
of ^e labial region; (2) powerful retractors passing from the onchia 
backward and outward. Cephalic papillae, four, submedian, small; 
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oireular depressed amphidial openings small, but larger than the 
papillae, and arranged in practically the same circlet with them near 
the ^margin of the head. Oesophagus unusually broad and strong, 
wit^ a more or less indistinct pharyngeal swelling but very distinct, 
brq^d, even napiform, highly muscular cardiac bulb, set off, fore and 
aft, by distinct constrictions and armed with a large triple corrugated 
valve. A circlet of nine (3 double, also 3 single, opposite the onchia 
and alternating with the 3 double) saccate, cephalic, often pigmented 
glands empty into the pharynx. Large cardia flat, three-lipped. The 
faintly tessellated intestine is set off by a distinct constriction. Renette 
bilateral. Anterior lip of the vulva usually more or less papilliform 
and slightly retrorse. ‘ the details as figured by 1.eidy, except 
that the pear-shaped swelling between each ovary and uterus should 
be regarded as a spermatheca. In young but mature fern ales elongated 
cephalated spierms may occur in the unpaired enlargement sometimes 
present near the vulva. The numerous ellipsoidal, smooth eggs are 
deposited after segmentation has begun Alales with two equal 
spicula without accessory piece, ‘cf. No bursa. There is a single 
pre-anal ventral papilla m addition to the small piu- and post-anal 
“submedian” ones. Type species, K. bremrolU- 
Habitat: Parasitic in the intestine of millipeds 
Julu9 and Spirobolva, both hosts of rhigoncmas, represent groups of 
miliipeds consisting of numerous species found in many different 
parts of the world. This fact, together with the morphology and dis¬ 
tribution of the known rhigonemas, warrants the prediction that species 
of Rhigonema will prove numerous. Parona’s Imcis modiglianii, 
1896, may perhaps prove to be a rhigonema. 

As the miliipeds have come down to us from as long ago as the 
carboniferous era with relativ'ely little morphological, and therefore 
presumably little physiological, change, their parasites arc of unusual 
interest. Should the latter also have meanwhile evolved similarly, 
it is not unreasonable to expect from this source hints as to the primi¬ 
tive form of some nemic structures. 
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PROCEEDINGS OF THE ACADEMY AND AFFIIJATE^D 

SOCIETIES \ . 

PHILOSOPHICAL SOCIETY 
040th ubetino 

The 040th meeting was held in the auditorium of the Cosmos Club on 
Saturday evening, May 15, 1926. The meeting was called to order by Presi- 
^nt Bowie at 8:17, with 55 persons in attendance. 

The program for the evening consisted of an address by Dr. John C. 
Mebrian on The Meaning of Evolution in Indwidnal Experience. Discussed 
by Messrs. Hawresworth, C. A Brioos, Crittenden, Wright, Bowie, 
Tuckerman, Marmer, Thone and others. 

94 1st ubetino 

The 04lBt meeting was held jointly with the Washington Academy of Bcir 
ences and the Chemical Society on Saturday evening, May 29, 1926, in the 
Auditorium of the C'-osmos Club The meeting wa.s called to oi^r by IVesi- 
dent Burgess of the Academy at 8:16 p.u. with 144 persons in attendunce. 

The program for the evening consisted of an addross by Professor B^bt 
Cohen of the University of Utrecht, on the subject: Metamorphoaia of matter 
and the alleged constancy of our phystco-chetmcal conatanto. The addioss was 
illustrated with lantern slides and with experiments Discussed by Messrs. 
Wahiibuhn, Norris, Hudson, Heyl, Sosman, Lind, Wright, and White. 

942d meeting 

The 942d meetmg, the first meeting following the summer intermission,, 
was held at the Cosmos Club on Saturday evening, October 2, 1926. The 
meeting was called to order by President Bowie at 8:16 r.u. with 62 persons 
in attendance. 

The program for the evening consisted of an address by Dr. H. U. Sverdrup 
Director of the Geophysical Institute B of Bergen, on The tides on the north 
Stbertan shelf; their hearing on the existentx of land in the Arctic Sea, and 
their dynamics (Illustrated with lantern slides). 

The address was published in Tins Journal for Dec. 3,1926. 

The subject was ^cussed by Messrs. Breit and Marmer On behalf of 
the Society President Bowie thanked the speaker for his interesting address. 

Upon cul for mformal communications Mr. W D Lambert calfed atten¬ 
tion to the work of I^sclangon on the hypothesis of a cosmic tide due to the 
translation of the solar system through space This was discussed by Messrs. 
Breit and Woolard. Mr. Hawresworth then spoke on a mathematical 
development of the law of disintegration of radium. 

Q43d mbbtinq 

The Q43d meetmg was held at the Cosmos Club on Saturday evening, 
October 16, 1926. The meetmg was called to order by Vice-President Ault 
at 8:17 p.m with 65 persons in attendance. 

The program for the evening consisted of an address by Dr. C. G. Abbot, 
on A new observatory in Southwest Africa. (Illustrated with lantern slides.) 
The speaker described the present state of the investigation of the Smith¬ 
sonian Institution on the variation of the sun. For fifteen years, measure- 
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ments were earned on by the method of Langley at Mount Wilson, Califor- 
nia^ from 1905 to 1920, Beginning with July, 1918, daily observations, as 
far as possible, have been contmued at CaJama, Chile, and at Mount Monte¬ 
zuma, Chile, up to the present time. Starting with October, 1920, observa¬ 
tions were continued at Mount Harqua Ilala, Arisona, until October, 1925, 
when the station was removed to Table Mountain, California, where the 
daily observations are still going on 

A comparison of the daily values at Mount Montezuma and Mount Har¬ 
qua Hala indicates an average daily divergence of about i per cent. A 
considerable number of days lailed of observations at both stations, and a 
large number failed of record at one station or the other. Hence it apiiean'd 
that the satisfactory study of the variation of the sun requires at least one, 
and preferably two additional stations, to Ih^ located in the most cloudleRs 
and favorable high-nJtitude regions to be found in the world. 

The National Geographic Society, appreciating this need, ami the world¬ 
wide bearing of the observations of tlie sun s radiation, made a grant to Dr. 
Abbot m the year 1925 to enable him to stdect the host available station m 
the eastern hemisphere', equip an observatory, and carry it on for approxi¬ 
mately four years 

The speaker descrilH‘d tlie conditions desiralilo and the evidence which 
pomted to Algeria, Baluchistan and Southwest Africa as the most promising 
countnes for the location. He described the inveHtigati()n.s which wert' made 
in these countries, which resulted m the select ion of Mount Rnikkaros m 
Southwest Africa of which the altitude is 5,202 feet, the longitudi*, 17° 48' 
E and the latitude 25° 52' S As this station is situated m the cent rul part of 
the Hottentot lleservalion it waa necessary to obtain permission of the 
Hottentots to locate there. The road, garage, rew*rvoirs, observing tunnels 
and dwelling house were prepmred during the summer of 1929, under the direc¬ 
tion of Mr A Drydon, Inspector of Public "Works for the Clovemmont of 
.Southwest Africa 

An expedition under Mr, W H Hoover, field director, with Mr, V A 
Greeley, assistant, provided with sixty coses of apparatus and accessories, 
landed at Cape Town on September 13, 1926, and it was exix'Ctod that actual 
oliscrvations on Mour t Brukkaros would be undertaken by the end of October. 

The average rainfall in the region is 3^ inches It occurs mauily in the 
months of February and March, so that the months of December and Janu¬ 
ary which are the least satisfactory at the stations on Table Mountain and 
Montezuma will be very good months at Mount Brukkaros The speikor 
was at or near Mount Brukkaros for twelve tlays in early March, which is the 
height of tlie rainy season, and dui ing his stay eleven days of the twelve wouUl 
have l>een satisfactory for the solar radiation observations. 

Doubt havmg Iwen expressed by various critics as to the reality of the 
variation of the sun, and as to the reality of the influence which, according to 
Clayton, solar variation reflects on the weather, the speaker cxhibit.ed a 
number of slides confirming these supposed effects Numerous slides illus¬ 
trative of the joumoy of explorations and the stations engaged m solar 
radiation work were shown (AiUhor's abHhaci,) 

The address was discussed by Dr Hkeit. 

944th MKETINO 

The 944th meeting was held at the Cc^smos Club on Saturday evening, 
October 30, 1926 The meeting was called to order by President Bowie 
at 8:17 with 30 persons in attendance 
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The program for the evening consisted of two papers. The first by W. P 
White was on Imprcvemenls in ^ImnomeUr siabtlixera. Apparatus, particu¬ 
larly galvanometers, can be shielded from horisontal disturbances l)y hanging 
with wires or cords. Julius (1895), who used three wires, shomd that the 
suspended body is apt to perform vibrations about a horizontal through its 
own center of gravity. He tried to avoid these by attaching his wires at the 
same level as the center of gravity and subsequently arranged to placo the 
galvanometer so that its hc^ came at the pomt of least motion, that is, at 
the center of gravity. This produced a relatively compheated and expensive 
apparatus. He put his dampers also at the level of the center of gravity. 
These dampers were crossed vanes of sheet metal attached to the stabilizer 
and immen^ in pots of heavy oil 

In some coses it has been found that these secondary rotational oscilla¬ 
tions are negligible When this is the case the construction can be much 
simplified A suggestion coming from the Reichsanstalt is that the damper 
should be put below. This is both easier and more convenient and tends to 
damp the secondary oscillations, which Julius’ arrangement damps os little 
as possible 

With swing coil galvanometers exceedingly slight changes of level produce 
large deflections, and it seems probable that an instrument suspended from 
three long, slender wires would be tipped through difTerential expansion if the 
room temperature is not especially uniform and constant This difficulty is 
almost entirely avoided if t^ instrument is suspended from two wires which 
hang fiom two opposite arms of a horizontal cross whose two other arms are 
supported from above and which is free to shift its position slightly in case the 
wires expand differently. 

Heavy oil is an admirable damper. An instrument floating in the center 
of a moderately large tank of it—one containing perhaps from twenty to 
forty dollars worth of oil—would probably be stabilized for almost any con¬ 
ceivable conditions. Damping is almost indispensable with suspended bodies 
(oil damping is generally used), but the damper transmits some motions while 
it quenches others. If the vessel of oil is relatively wide impulses coming 
from its walls, that is, from the building, are largely damped by the oil itself 
before they reach the suspended apparatus. Damping alone, however, will 
not insure complete absence of vibration because the damper has no action 
until some motion is present. 

Since the vibrations of apparatus, especially of suspended apparatus, are 
largely influenced by resonance, general conclusions can not be drawn from 
the performance in a few instances. {Audhor'a absiTQcl.) 

The paper was discussed by Messrs. Bowie, McKeehan, Tuckerman and 
Htjmpiieeyh. 

The second paper of the program was by O. R. Wait on The magneitc per¬ 
meability of iron and magnettie in high-frequency aUemattng fields, (Illustrated 
with lantern slides). Arkadicw measured the absorption of electric waves by 
two parallel wires, and found that the permeabihty of iron and nickel wires 
vori^ with the wave-length The values for both iron and nickel decreased 
to very small values when the wave-length was decreased to 1 3 cm. He 
explained this decrease m the ferro-mognetic property in iron and nickel on 
the basis of the natural vibrations of the elementary magnets. From these 
results, together with those of other workers, partioulf^ly those of Kart- 
Bohagin and those of Wwedensky and Theodortschik, the conclusion was 
drawn that the elementary magnets had several periods of oscillation. In 
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view of the attention this subject has teceived and must continue to receive 
in the field of magnetism, the author undertook a repetition of the work of 
Wwedensky and Theodoiischik. 

Two experimental methods have been followed, the one making use of a 
bigh-fr^uency oscillating tube circuit and a resonating circuit, the other 
employing two high-frequency tube circuits and one audio-frequency circuit. 
The former is known as the resonance method and the other as the heterodyne 
beat method. 

Various forms of iron, such as filings, wires, and powder, were used as well 
as magnetite in the form of crystals and powder. The resonance method 
extended from about 50 to 160 meters wave-length, while the heterodyne 
beat method covered the range from about 80 to 1,700 meters 

Wwedensky and Theodortschik found an abnormal increase in the pernic- 
abihty of iron wires at about 100 meters which was attributed by them to tlic 
resonance of the elementary magnets. The present investigation failed to 
confirm this result. Although apparent anomahes at first were found, it was 
discovered that they were all due to resonance between various parts of the 
circuit Upon eliminating this difficulty no abnormal change in permeability 
over the range covered was found. Consequently, the author feels justified 
in concluding that if elementary oscillators exist, they have failed to resonate 
at the frequencies employed. 

Various errors in the work of Wwedensky and Theodortschik were pointed 
out. Some of these may have been largely responsible m producing the ap¬ 
parent anomalies observed by them abstract ) 

The subject was discussed by Messrs Balter, McKeekax, Sosman and 
Hrkit The complete paper will Ijc published in an early number of the 
Phffsicul Revieiv, 

Vpon invitation of the President, Dr. Bauer explained informally the 
status of the International Research Council and affiliated Unions 

H. A Marmeu, Recording Hecreiaiy. 

GKOLOCUCAL StX lKTY 
406th meeting 

The 4061 h meeting was held in the Cosmos C\uh May 0, 1925. 

Program* l\ A Jaooer; Eyigulfrnent in volcanisfn The speaker called 
attention to the pubhshed result of measurement of volume of rock engulfed* 
m the explosive eruptions at lulauea in May, 1924 Engulfineiit accounted 
for 253 times the amount ejected explosively. This observation was made by 
Mr. R H Finch at the Observatory. The engulfed rim rock equalled over 
seven billion cubic feet, etjuivalcnt to a cylindrical column reaching down 
3,000 feet lielow tlie bottom of the remnant pjt, and having the diameter of 
that bottom This breccia must partially choke the vent to great ilepths. 
The explosions appeared to be actuated by steam, rising through orihci's in 
the jumble of fallen crags, ejecting nothing but old and mostly crystalline 
rocks, and vented by different parts of the bottom area. The explosion phe¬ 
nomena followed three months of down-faultmg and crateral subsidence, and 
accompanKHl acceleration of engulfment already initiated. Engulfment 
phenomena in great volume have been common in the past without any explo¬ 
sion. The sequence of phenomena from 1914 to 1924 agrees with the hypoth- 

* Bull Haw Vole Oba , December, 1924 
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cais that tension of magma opened fault rifts in the larger edifice, lava in 
the pit shaft lowered hydrostatically, the pit walls collapsed into the lut when 
deprived of the magmatic pressure, ground water entered the shaft between 
^ot lava below and a plugged vent above, and a geyaer mechanism resulted. 
Thereafter the gas tenuon \u the magma reassert itself, the lava rose and 
shut off the ground water, and in July the lava reappeared for a fortnight in 
t he bottom of the pit 

Dr E. S. Shepherd Huggest>8 that the enormous amount of weathered rock 
engulfed would feed oxygen in the form of feme iron oxide to new attack by 
hydrogen, so that a large amount of heat would bn liberated, and the ferric 
iron would be reduced to ferrous. The abundant surfaces of the breccia 
would make diffusion possible m a rising magma charged with hyilrogen, 
insulting in oxidation of the hydrogen thoroughly but not too rapidly, and in 
oxidized gas at the siirfaco of the lava lakes Tins is what we fmd. An 
excess of feme over forroiis oxide in the engulfed material of only one percent 
more than in the glass would laisc the tenipomturo of one tenth of the breccia 
from 20°C\ to 1200''(' yielding heat enough to keep the volcano going for 
years {Author'a Abstract ) 

J. D. Seaus, Recording (Secretary 


SC^IENTIFIC NOThii AND NEWS 

The Smithsonian Institution lias received recently the botanical library 
which was presented to the Institution several years ago by Captain John 
Donnell Smith, of Baltimore This is one of the finest private botanical 
libraries of the United States, and is especially rich in works relatmg to the 
Hora of tropical America. 

Mr. Ellsworth P Killip and Mr Aldeut C. Smith, of the National 
Museum, who arc engaged in botanical exploration in Colombia, have had 
headquarters for several weeks at (Cartagena. Tins port is of interest be¬ 
cause it IB the tjTx? locality of many species desenbod by Jacquin over 160 
years ago A visit has Iw'en made also to Turbaco, where Humboldt coUected 
the ty^ies of in inv pijnt Mfiecies 
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SPECTROSCOPY.- Regularities in the arc spectrum of lanthanum.* 
W. F. Meggers, Bureau of Standards. 

Although regularities among lines of the spark spectrum of lantha¬ 
num (La II) have been known for some time,® nothing concerning the 
structure of the arc spectrum of this element (Ija I) has heretofore 
been published. With the aid of new data, the analysis of the La II 
spectrum has recently been extended,® and the first regularities in the 
La I spectrum were detected. The new descriptive material included 
an extensive list of temperature classifications of lanthanum lines by 
Dr. King and Miss Cnrter,^ and some unpublished Zeeman-effects ob¬ 
served by the late Professor B. E. Moore. The temperature clas¬ 
sification has been especially valuable on account of its division of the 
T^a lines into two sets, one set (Ija I) characterizing the neutral atom 
and the other (La II) the ionized atom of lanthanum. The mul- 
tiplets in either spectrum have a large wave length range so that 
estimation of line intensities becomes very difficult and there is further¬ 
more a possibility that certain deviations from the intensity rules 
might be expected for heavy atoms like La. Nevertheless, the es¬ 
timates of line intensities by King and Carter have been very useful 
in the construction of multiplets and it appears that the intensity 
rules are usually fulfilled, at least qualitatively. In a similar manner 
deviations from the Landd g values might be expected to produce 
some strange Zeeman-eflects for La I lines since such have already 

^ Published by pennusion of the Director of the Bureau of Standards Received 
December 0, 1926 

* Popow, Ann der Fhysik, 46 : 147 1914 

Pauuion, Ann. der Phyiik, 46 : 1203. 1914 
Goudsmit, Kon Akad Wet. Amsterdam, 86: No 8 1924 

' MsaaEiui, J 0, S A. & R 8 I In press. 

* Knro and Cahter, Astrophys. Journ In press 
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b*P. a>l), b»D, c*U, d»D, a*F, b»K. c*F, d*F, c*F, 
I, ir, III, IV, a*D, a^F, b<F, aVi 


1053 2-1 
2688 21 


4121 6J 
14804 1 
\mi 71 


a>P, a*D, b<D, c*D, a^F, b*F, e>F, a«D, a*F, b*F, hHil 


a*D, a^F 
a*D, a^F 


15100 8 
10538 a! 
16856 01 


17000 8 H 
17010 2 I 


a*D, a^F 
a»D, a<F 
a*D, a^F 


17047 1 
18150 01 
18172 3 


18603 0- 


447 0 
1207 1 


a*D, a*F 
a*D, a^F 


10120 3 
10370 4 
20010 1 


a*D, a*F 


20083 0 


a*D, a«F 


20117 4J 
20107 4 
20338 2 - 


20763 2 - 


20972 1 h 
21384 0 J 

21447 0 _ 

21602 5 


a‘D, a*F 


a*D. a*F 
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TlOUl rjatu / LBTBi 

■molt TALCS SVABATIOH 


ft^Di 

22246 6^ 

a<Di 

22436 4> 

B*Dl 

22804 3- 

S*D4 

23303 2- 

d«F. 

23S75 O’j 

d*F. 

24400 7! 

h^F, 

24607 8 

b*F, 

24084 3 

C»F4? 

25218 ] 

b‘F4 

26380 3 

e»F.? 

25643 0 

b^Fi 

26097 0_ 

III 

27022 7 

i)»Pir 

27968 7l 

b>p-? 

28722 4J 

d*Dj? 

20602 3- 

d»D,7 

20665 0, 

IV 

30788 6 

V 

30807 0 


a*D, a^F 

]f>2 8 
364.9 
498 9 

a*D, a*F 

634 7 

a>D 

476 5 

a»D 

306 0 
424 0 

616 7 

a*D, a^F 
a*n 

253 7 

a*D 

62 7 

a'D 

a*D 


COMSDVATIOm 


been noted^ for J^a II lines. Even though the available Zeeman- 
eiTect data for La I lines are not very precise, they nevertheless serve 
to identify most of the important levels m the doublet- and quartet- 
systems of spectral terms. 

The relative terms, comprising 48 levels in the liU I spectrum are 
presented in Table 1 in which the successive columns contain (1) the 
term symbol for each level, (2) the relative energy value on the basis of 
a*Di = 0.0, (3) the level separations of the complex terms,' and (4) 
a summary of the term combinations. Untd better criteria are availa¬ 
ble the spectroscopic symbols suggested for several of the levels must 
remain in doubt; live of the levels are tentatively represented by 
Roman numerals. 


*Goud 8 utt, Koq Akad Wet Amatcrdam, SS; No 8^ 1024 
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As in scandium* and yttrium,* likewise in lanthanum the lowest 
energy (normal state) of the atom is represented by a doublet-D, 
and the first metastable state by a quartet-F term. According to 
the theory of Heisenberg and Hund* ^e former results from the ds* 
configuration of 3 electrons, and the latter from d*s; the first triad of 
quartet terms (*D, *F, *G) arising from the d*p arrangement. 

It is of interest to compare the interval ratios of the metastable 
quartet-F term with the theoretical values, since in yttrium a most 
remarkable agreement was found* for the analogous term. The 
interval rule is indeed obeyed by this term almost equally well in 
all three spectra (Sc I, Yt I, I.a 1), as can be seen from the following: 

Separations Ratios 

Theoretical ‘F.-'F, . ‘F,-*Fj - 9 00 . 7 00 • 6 00 

21 Sc 66 9 ■ 52 6 . 37 8 ~ 0 00 7 06 : 50S 

30 Yt 254 1 . 100 4 141 3 - 0 00 . 7 06 ■ 6 00 

57 La 627 0 4846 341 8-000-e05:4g0 

If this is not a coincidence it indicates that small, progressive changes 
in the interval ratios occur for analogous terms in spectra of elements 
in successive periods. 

The combinations of terms in Table 1 are given in detail in Table 2, 
beginning with combinations of doublet with doublet terms. These 
are followed in order by doublet-quartet, quartet-quartet, and 
quartet-doublet combinations. The symbols and term values of 
the low levels are placed at the head of the table, and the data for 
the higher levels at the left margin. The differences of the combining 
term values are represented in the body of the table by the vacuum 
wave numbers of the si>ectral lines. Wave length data are printed 
immediately above the wave numbers, and are followed by parentheses 
containing intensity estimates and temperature classes as given by 
King and Carter. The w’ave lengths shorter than 5500A are from 
the measurements of Wolff** and the longer ones are by Kiess;'* 
the former being converted from Rowland’s scale to the Internationa] 
Angstrom scale of wave lengths in which the latter were measured. 

*Mi:ooviis, This Jotjbnal 14 : 419 1024 

^MKQQitina, This Journal 14 : 410 1024 

Mequeus and Moobe, This Journal 15 : 207 1025 

MEqovRB and Kikbb, J. 0 S A & R S 1 , 19 * 417 1926 

■HsiaBNBRna, Zcitschr. f Phys 89: 841 1925 

Hund, Zeitschr f Phys. 88: 345 1025 

■ Meoqehs and Moore, This Journal 15 : 207 1025 

WoLFK, Zcitschr f wiss Phot 8: 395. 1005 
Kikss, Pap Bur Stand. 17 : 324 1921. 
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TABLE 2 —Combinations in thb Ta 1 Spegtrum 



a<r>i 

1063 2 

■■Di 

000 

V 

3340 81(3 m A) 

3236 M(& m A) 

SO0»7 0 

20843 88 

30806 00 

IV 

3363 03(12 Ill A) 

3247 03(8 11 A) 

S0788 5 

20736 42 

30788 50 

d-DiT 

3614 07(30 n A) 

3388 00(12 11 A) 

3VM2 3 

38448 03 

20602 37 

d*Osr 

- T 

3381 42(15 11 A) 

10636 0 

28611 8 

20664 05 

b*PiT 

3613 10(30 ID 

3480 61(8 III A) 

S87S2 4 

37660 18 

26722 40 

b*PiT 


3674 41(60 TI) 

27068 7 


27068 68 

m 

—- T 

3000 u(i3 in A) 

37D23 7 

36060 7 

27022 87 

«>FiT 

4066 68(30 ID 

3808 60(40 II) 

26643 0 

34689 80 

26642 07 

•-FiT 

4137 02(40 1) 


26218 1 

24166 17 


d>F4 

4280 27(100 1) 


24409 7 

23366 47 


d«Fi 

4380 56(12 11 A) 

4187 31(126 J) 

33875 0 

22821 74 

33874 07 

o«K4T 

4860 70(20 1) 


21463 5 

20600 44 


VF4 

4001 86(26 I) 


31447 0 

20304 76 


b>ri 

_ 1 

4706 00(100 I) 

20072 1 

10018 0 

20072 16 

a^Pi 

6271 16(160 1) 

4003 86(20 ID 

20010 1 

18066 78 

20010 06 

»»Pi 


4040 76(200 1) 

30107 4 

1 

20107 36 

«aDt 

6466 11(400 D 

5158 60(80 I> 

10370 4 

18326 36 

10379 38 

otDt 

6830 78(20 U A) 

6601 35(300 I) 

18173 3 

17110 10 

1H172 32 

b*Df 

6017 62(16 11 A) 

6670 MC6 II A) 

17047 1 

16804 01 

17047 11 

b*r>.T 


6648 26(80 III) 

17600 8 

16646 6 

17000 60 

••F4 

6030 60(400 I) 


17010 2 

16887 06 
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TABLE 2^Continued 



ft’Ki 

JOHAe 9 


A>l)l 

16638 4 

u*n* 

1603L 7 

II 

16100 H 

1 

14604 I 

»M>4 

23303 2 

aMla 
22S04 3 

a'lii 
32430 4 


a*J)i 
22246 6 

ft*Fi 
31384 0 


30763 2 

a*Fj 
30338 3 

b»F. 

20083 0 

b*Fi 
35007 0 

b*Fi 
36380 3 

34084 3 

b*F, 
24507 S 

aHI. 
30117 4 

a«Gk 
10120 3 

.•a. 

1M03 0 

18150 0 


k>Di 

1053 2 

a>r>i 

000 

5425 03(150 1) 

5030 00(400 I) 

15803 62 

16857 00 

5455 08(300 I) 

0044 85(2 III A) 

15485 25 

10538 44 

T 

0050 80(100 I A) 

13078 5 

15031 05 

7008 32(100 11} 

6678 52(400 1) 

14143 73 

15106 81 

7270 08(5 IT A) 

0753 04(50 I A) 

1J751 24 

14804 07 

4403 14(25 I) 


22240 93 


4506 18(10 1} 

7 

21751 12 

33804 3 

7 

4455 24(10 11 A) 

31386 2 

32430 12 


4403 83(10 1 A) 


22346 57 


6072 U(1 ITl A) 


10710 14 


6183 HD(30 11) 

m 

10385 18 

30S38 a 

5353 46(100 1) 

4077 02(8 II \) 

J0Q2Q 60 

30083 11 


4100 40(15 11 A) 


34337 09 


4177 47(30 I) 

_ 7 

33031 IS 

24084 3 

4263 35(15 11 A) 

4070 18(40 I) 

83454 67 

14507 87 


5000 10(40 I) 

17550 73 

5500 07(40 n) 
1U5&.75 


5845 03(5 II A) 
1710S 85 
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TABUS >-ConHnu9d 



a*Fi 

4131 6 

»*F. 

3404 6 

a*Fi 

8010 0 

3668 2 


6311 87(800 11) 

6046 87(60 Ul) 

T 


taam s 

10181 66 

10808 76 

20203 2 


**i^ 


6177 30(300 ID 

60M 66(80 ID 

4064 81(4 111 A) 

2SaM 9 


10300 73 

19704 20 

30136 10 

»*Di 



6145 42(900 II) 

6060 46(80 ID 

at4»9 4 



10420 36 

10771 20 

■•Di 




6100 34(160 11) 

32946 6 




10578 U 

ft*Fi 

6701 38(400 I) 

6688 36(80 II) 



91364 0 

17309 40 

17880 42 




6007 37(60 III A) 

6780 33(260 I) 

6631 22(100 I) 


30763 2 

16641 63 

17368 66 

17763 24 


a<Fi 


6036 26(16 T1 A) 

6760 37(80 I) 

5657 74(60 11) 

10398 2 

1 

16843 80 

17338 13 

17070 00 




6866 68(15 II A) 

6740 66(100 T) 

90083 0 



17073 00 

17414 83 

Wi 

4670 14(360 I) 

4442 67(12 11) 



96007 0 

21876 06 

22502 67 



b*F4 

4703 63(10 T) 

4667 02(300 I) 

4468 08C26 11) 


369W 3 

31368 77 

31886 67 

33370 23 


b*Fi 


4662 12(20 I) 

4640 61(60 I) 

4479 83(15 11 A) 

34084 3 


31480 61 

21074 24 

22316 08 

b*Fi 



4660 36(16 1) 

- 7 

34507 8 



21407 75 

31830 0 

»*oi 

6340 03(600 1) 




30117 4 

16006 70 




»*a^i 

6661 40(80 1 A) 

6304 34(000 1) 



10120 a 

16007 71 

16634 76 



*•04 

6008 07(1 m A) 

6616 60(80 D 

6410 08(300 I) 


18003 0 

14483 31 

16109 37 

16603 03 




-7 

0600 17(60 II A) 

0464 61(300 I) 

18166 0 


14063 3 

16146 07 

16488 77 

m 



4163 30(8 in A) 

4104 88(00 I) 

27023 7 



34012 06 

24364 43 

•>F*7 


- 7 

4417 11(6 111) 

- 7 

15648 0 


33148 4 

32633 80 

22074 8 

•■FtT 

_ T 

4603 04(20 m) 

4601 60(10 n A) 


96918 1 

31006 6 

31733 43 

22208 16 


d*F4 

_ 7 

4770 00(4 n) 

- 7 


14400 7 

IQ388 1 

20015 13 

31300 7 





32 JOURNAL or THB WASHINGTON ACADSICT OF SCIBNCBS TOL. 17, NO. 2 


TABLE 2—Condvded 



a4Fi 

4121 0 

a‘F4 

3404 8 

3010 0 

35083 

d>Ki 


- 7 

4701 38(5 ID 

47U 13(8 1} 

23875 0 


20380 4 

20K64 08 

31200 03 

C»F4’ 

5500 38(5 III) 

5503 55(10 III) 

5350 73(3 Til A) 


21552 5 

17540 01 

18158 01 

18852 53 


b>F4 

5750 00(35 m A) 

5568 48(50 11) 

5422 00(3 in A) 


21447 0 

17325 26 

17053 25 

18437 90 


b»Fi 


5720 03(10 in A) 

5505 74(20 11) 

- T 

20972 1 


17477 50 

17053 10 

18308 0 




5877 03(2 III A) 

5151 64(00 I) 

20010 1 



17008 00 

17350 75 





5703 20(10 III) 

20107 4 




17528 00 



0203 57(80 fl A) 

0107 27(13 n A) 

6083 34(5 m A) 

1B370 4 


15884 85 

16300 43 

16711 35 

o>l>i 



0503 40(00 I) 

5448 15(607 U A) 

18172 3 



15102 37 

15504 05 

b*Di 


0017 34(10 111 A) 

0003 88(10 1 A) 

6543 16(500 I) 

17047 1 


14452 05 

14037 13 

11378 05 

b’D* 



— - T 

0650 W(100 1 A) 

17500 8 



14089 8 

15031 65 

U.*F4 

-- T 

0034 08(50 III) 

0700 50(200 I) 


17010 2 

1I7K8 e 

14415 70 

14900 14 


m»Fi 


- - 7 

r310 88(15 11 A) 

7015 01(100 11) 

10856 0 


13362 3 

13840 83 

141R8 67 

a>r>i 


7061 33(10^ 111) 

__ 7 

_7 

15538 4 


13043 87 

11528 4 

I3S70 2 

a<Di 



8316 03(2 IV A) 

W»5 07(15 ni) 

15031 7 



12021 67 

12303 55 

II 



8203 30(1) K 

7079 75(3aT) K 

15105 R 



12180 73 

12528 30 

I 


8830 67(1) K 

8470 48(2) K 


14804 1 


11300 54 

11704 11 



Comparisons of the 3-eleciron spectra, I, Yt I, La I, can best 
be drawn from energy diagrams, and for this purpose references will 
be made to Figures 1, 2, and 3, in wliich the various spectral terms 
are plotted as rectangles at distances from the zero axis proportional 
to their energies. The vertical height of each rectangle represents 
the range of the sub-levels in the term; the increase of these 8epara>- 
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tions with atomic munber is very noticeable. Each line connecting 
two spectral terms represents all the combination possibilities between 
the sub-levels of the combining terms, that is, a muUiplet of spectral 
lines. 




3COM 


I ^ \ 



1 / \j) 

toooo 

\ 

III/ f 

0 


If ^ 


*s ^ V 'p • 

0 *8 r y *5 •$ *5 V t f r r 


Fift. 1 —Energy diagram for the Sc I spectrum 


Whereas in Yt I the quartet-F is about 11000 cm.-' above the doub- 
let-D term, in La I it is only about 3000 units high. The value of 
quartet-F relative to doublet-D has not yet been established in 
Sc I, although the intersystem combinations have been sought for 
diligently. The reason is probably found m the weakness of these 
connecting lines. In the spark spectra of these three elements a 
remarkable increase of intensity of intersystem combinations was 
observed' as the atomic number increased. A similar state of affairs 
is now strikingly evident in the arc spectra; no intersystem connection 
has been detected in Sc I, the strongest one in Yt I has intensity 20, 
while in La I the strongest one is marked 500. In the absence of 
intersystem combinations for Sc I the low quartet-F term in Fig. 1 
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Fig 2.—Energy diagram for the Yt I spectrum 



Fig. 3.—Energy diagram for the Is, I ■peotnim 
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is tentatively placed 10000 cm.~* above doublet-D. Laporte has pre¬ 
dicted** that this difference will be about 11000 cin.~*. 

My plan is to extend the analysis of the La I spectrum in con¬ 
nection with investigations of the Zeeman-effects and hyperfine 
structures of the spectral lines. I take this opportunity to thank Dr 
King and Miss Carter for their kindness in lending me their tables of 
intensities and temperature classes in advance of publication, and I 
wish also to acknowledge the helpfulness of Professor Moore’s ob¬ 
servations of Zeeman-effects in giving clues for this analysb. 

PLANT ECOLOGY .—The soil reactions of some saprophytic orchids.^ 
Edgar T. Wherrv, Bureau of Chemistry. 

The soil reaction preferences of a number of native orchids have 
been recorded by the writer in three previous papers, the most com¬ 
plete list of data being m “Soil Acidity.*’’ Subsequent to the prepara¬ 
tion of that article opportunities have been presented to study many 
of the included species further, as well as to extend the work to others. 
The results to date on the saprophytic species commonly known as 
Coral-roots are here tabulated, and supplementary notes on a color 
form of one of them and the range of another are given. 

TABIaE 1 —Soiii Reacttonr of Skvkn Saprophytic Ohchidh 


Bun. RaAmoN-RANnr Aitn ArPARcirr 
orTivuii(X) 


RPBriRS aTUVIHD 
(C - COKAU.ORBHIKA) 

(H. HWCAliEOtRIB) 

■TATU tH 
WHICH TESTS 
WUIK lUDB 

NHH- 
BKv or 
tshtb 

Medi- 

nnd 

Hub- 

RCltl 

Minim- 

arid 

1 

Minlm- 

Rlk 

•s 

s 


» 

1 

■a 

A 

Low 

1 

-a 

B 

C marulata (mult ) 

Md -Me 

25 

- 

X 

X 

X 

X 

- 

— 

— 

— 

C odontorbiza 

Va -Md 

50 

- 

X 

X 

X 

X 

— 


- 


C tnfida (Cor ) 

N y-Me 

25 

- 

X 

X 

X 

X 

X 

X 

— 

— 

C, wusienana 

Va -Md 

25 

- 

- 

-- 

X 

\ 

\ 

X 

X 


C atriata 

Mich -Ont 

10 

- 


- 

— 

X 

\ 

X 

X 

-- 

C miorantha 

Fla 

5 

- 

— 

— 

— 

- 

X 

X 

X 

— 

H. spicata (apli ) 

Fla -Md 

25 

— 

— 

— 


X 

X 

X 

X 

X 


The data presented in Table 1 have been obtained chiefly by stirring 
up the soil from the immediate vicinity of the plant roots with four 
times its volume of distilled water, allowing the mixture to settle for 

» Imports, ZeiUchr f Phys 39: 123. 192A 
^Received Deo. 13, 1020 
* SmithflOQian Report 1900: 204 1022 
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several minutes, and determining the active acidity or alkalinity of the 
extract with a double-wedge comparator. The summariEed results 
are grouped in reaction-classes designated by names rather than by 
numerical values, in accordance with suggestions recently published 
in "Soil Reaction in Relation to Horticulture.*’’ 

In the course of these studies a well-marked pale form of the 
Autumn Coral-root, Corallorrhiza odontorhiza Nutt., has been recog¬ 
nized, and as no such form of this species appears to have been named, 
it is here placed on record as: 

Corallorhiza odontorhiza forma flavida n. f—^Plant in every respect like 
the typical form of the species except in the lack of all traces of purple color, 
the lip bcinK pure white without spots, and the sepals, ovaries, bracts, and 
stem being dull yellow, of varymg shades of llidgway’s no. 23. 

Type locality, ravine west of Pierce Mill, Washington, D. C., just outside 
of Rock Creek Park, m the Piedmont physiographic provmoe; collected by 
Mrs. Nellie C. Knappen, September 15, 1624; type specimen in the U. S 
National Herbarium, no. I,'28!i,(i22 

A large colony was found by the writer a few hundred meters north of Bull 
Run Postoflice, Fairfax County, Virginia, October 13, 1926, also in the Pied¬ 
mont, and the accompanying illustration is made from a photograph taken 
there Three stalks from this locality have been deposited in the National 
Herbarium, preserved in a nuxture of acetic acid, ethanol, formaldehyde, 
and glycerol, in which their color and texture appear to remam essentially 
unchanged The habitat at both localities is a thin oak-pine woods on clayey 
soil, of low subacid reaction, active acidity 10-25, (pH 6.0-5 6). 

It is also desired to place on record an extension of range of the 
Crested Coral-root Hexalectria apicata (Walt.) Barnhart. The nor¬ 
thernmost locality at which this plant apiiears to have been reported 
in the literature is Williamsburg, in the Coastal Plain of Virginia, 
where it was found by the late E. J. Grimes.^ There are, however, 
specimens in the U. S. National Herbarium collected by Miss M. J. 
llathbun at Delaplane, in the Blue Ridge of Virginia, considerably 
further northwest. In mid-August, 1923, a single flowering stalk of 
this species was found by Miss F. W. Layton on an islet in Rhodes 
River, about 12 kilometers southwest of Annapohs, in Anne Arundel 
C'Ounty, in the Coastal Plain province of Maryland, its range being 
thus extended into a new state, and to a point 150 kilometers north 
of Williamsburg and 125 kilometers east of Delaplane. The plant 
was pressed and deposited in the National Herbarium. In July of 

* Amcr Hort. Soc Bull 4. 1926. 

^Rbodora 24 : IfiO 1022 
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the following year another stalk appeared a few meters away; this 
was not disturbed, but did not reappear in 1926, nor could any trace 
of the species be found this year in spite of the most careful search 
of the vicinity. Evidently, as in the case of certain other native 
orchids (e.^., BaaiphyUaea corallicola, laotna veriicillata, Triphora 
trianthophora,) the roots may lie dormant in the ground for two years 
or more without sending up Dowering stalks, but in time attain suffi¬ 
cient vigor to bloom, produce seed, and so keep the species from 
dying out. 



Pig. 1. —Corallorrhtza odorUorhtta formtiflanda n f Bull Uun, Va 

The Crested Coral-root has been studied at a number of localities, 
and proves to be essentially a neutral, calcareous soil plant. In 
Tennessee it has been observed to grow both in the cedar glades, 
rooted in small accumulations of alkaline soil in crevices of limestone 
rock, and in rich woods in the mountains, where the rocks are not 
calcareous, but local conditions have favored the thorough decomposi¬ 
tion of plant debris into neutral leaf-mold. The habitat at Delaplane, 
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Va., corresponds to the second of these. Along the Atlantic Coast the 
soils are predominantly acid, but coquina and elhell-marl outcrop in 
some places, and masses of o}rBter-Bhell8 accumulated by the Indians 
provide a source of lime for soil-neutralization elsewhere. At the 
localities of this orchid observed in Florida—where, by the way, it 
blooms in May, not July or August, as sometimes stated—the soil is 
sandy, but shell material of one or the other of these origins lies not 
far beneath the surface, so that the reaction is essentiSlly neutral. 
The same relation holds at the town of Bluffton, S. C., at the south 
edge of which a large colony occurs, blooming in mid-June. At 
Williamsburg, Va., the lime comes from a stratum of large Pecten 
shells. The Rhodes River islet, on which the plant reaches its north- 
easternmost known point, is underlain chiefly by clay giving rise to 
acid soil, but at one end there is a thin deposit of oyster-shells, evi¬ 
dently marking a temporary Indian settlement, and it is here that 
the plant has obtained a foothold. The seeds which started this 
colony presumably came from as yet undiscovered localities along 
the shores of Chesapeake Bay or adjacent estuaries, where calcareous 
outcrops are occasional, and it would be interesting to search for these, 
although the encroachment of civilization has probably destroyed 
most of them. 

ENTOMOI.OGY .—NoUa on and descripliona of Syrphid flies of the 
subfamily Cerioidinae.' Raymond C. Shannon, Bureau of En¬ 
tomology. (Communicated by S. A. Rohwer.) 

Considerable additional information on the Cerioidinae which may 
be regarded as supplemental to my previous paper on this group, 
"The Syrphid-dies of the subfamily Cerioidinae in the U. S. National 
Museum Collection,”* was obtained by the writer while exanuning 
certain European collections during a trip to Europe in the summer 
of 1925. 

I wish especially to thank Professor Hervd-Bazin, Major E. E. 
Austen, and Professor Mario Bezzi for the facilities they afforded me 
in this work. 

The Cerioidine flies are the most attractive in appearance of the 
Syrphidae and this, together with their comparative rarity, have 
made them highly prized by collectors. There appears to be a sur- 

> Received Nov. 10, 1026. 

* Ina Ins Mens 13: 4A-60 1926 
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prisingly large number of species for the unusual type of develop¬ 
ment which characterizes the subfamily. More than 120 species are 
known, mostly from the tropics, and, as a rule, the species are very dis¬ 
tinct in form and color. Comparatively few synonyms (about ten) 
have been made in the group, although thirty writers have proposed 
names for the species. 

The resemblance of the different species of Cerimdinae in appear¬ 
ance and behavior to various species of Hymenoptera, combined with 
the coincidental occurrence of the resemblants in the same region, is 
extraordinary and seemingly indicates true mimicry. Most of them 
simulate different species of wasps while a few have the appearance of 
certain saw-flies. The two moat striking features of their similarity 
are the greatly extended antennae (long in the Hymenoplera and 
short in most Syrphidae) and the greatly constricted abdomen in the 
majority of the forms of these dies. The species resembling saw- 
flies have the abdomen broad throughout but the anterior corners are 
yellow, giving the flies the offhand appearance of having the abdomen 
petiolate basally. 

One of the latter group, from Australia {Tenthredomyia meUwora), 
has been reared from larvae found feeding on the honey in the nest 
of a species of nati\’e bee. Mr. Hohwer has shown me a species of 
saw-fly, Pterygophorus cinctus Klug, from the same region which it 
closely resembles. The larvae of tlus genus of saw-flies are gre¬ 
garious and feed on the foliage of the eucalyptus trees. Froggat has 
recorded that cattle are poisoned and killed when they feed upon 
these larvae which are migrating down the tree trunks. It is possible 
that the adult saw-flies retain the iioisonous qualities of the larval 
stage and, if this is the case, it may be that they are purposely let 
alone by predaceous enemies. This, if true, would indicate that the 
resemblance which the fly bears to the saw-fly may be of more im¬ 
portance than mere chance resemblance. 

The pupa of a number of species of Cenoidtnae have been found on 
tree trunks but only in one other species, (krUndes conopoidea (Lin¬ 
naeus) is there anything known of the larval habits of these flies. 
Larvae of C. conopoidea have been found in the sap of diseased pop¬ 
lars and other trees and in ulcers on elms. 

Prior to the writer’s paper, noted above, only one generic name, 
Cerioidea, was valid in the subfamily. Two others, Cena and Sphixt- 
morpha, have been repeatedly used, sometimes for the purpose of 
indicating generic differences between species, although Ceria is a 
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preoccupied name and Sphiximorpha, at the time of its erection, 
was given the same genotype which had been previously assigned to 
Cerioidea. 

In the writer’s treatment of the subfamily, four genera, Ceiioides, 
Monoceromyia, (originally considered as a subgenus*), TerUhredomyia, 
and PolyMomyia (the last two being newly proposed) were recognised; 
and, insofar as the material (rather limited in exotic forms) at hand 
permitted, the species were located in their respective genera. More¬ 
over, he called attention to the apparent absence of another generic 
type, as follows: “It appears that there should be a fifth group or 
genus which is not represented in the material at hand. It should 
be of a more generalized nature characterized by an unconstricted 
abdomen and a short or absent antennifer.” 

A species which fits these requirements was found in the collection 
of M. Herv6-Bazin, namely Cerioidea peirx Herv6-Bazin, from 
Kumanotaira, Karuizawa, Japan. This species is made the type 
of the new genus Primocerioidea. 

The writer has examined seventy-seven species of Cenoidinae 
(27 species recorded in his first publication) and finds that all of them 
may be placed without difficulty in the four genera he defined in his 
previous paper, except C. petri Herv6-Bazin, which, as has just been 
stated, becomes the type of a new genus. The species not seen by the 
writer have been located in their respective genera as well as the pub¬ 
lished descriptions will permit. A list of the genera with the species 
which they contain is appended at the end together with the dis¬ 
tribution of each species. 

The geographic distribution of the genera turns out to be remarkably 
consistent. 

Primocenoides (1 species)—Palearctic (Japan). 

Tenihredomyta 

Subgenus Tenihredomyta (10 species)—^Holarotic, usually northern 
latitudes or high altitudes (such as the Canadian zone). 

Subgenus Pierygophorotnyta (3 species)—^Australia 

Monoceromyia (40 species)—Mainly in the tropics of both hemispheres. 
Two species occur in Australui, twelve in Africa, none in Europe or 
temperate Amcnca. 

Cerioidea (35 species)—In all continents 

Polybiomyia (16 species)—Tropical America and southwestern United 
States; one species from Malaysia (Am Islands) and one from Natal, 
Africa. 


' Bull Brook Entom Soc 16. 33 1022 
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Cerioufes is the most widely distributed of the genera and at the 
same time contains the most diverse set of species. 

Polyhiomyia is mainly confined to the new world. The occurrence 
of one species of the genus, P. smaragdina (Walker), remarkable for 
its entirely green metaUic coloration, in the Aru Islands of Malaysia, 
is of particular interest inasmuch as Crepidomyia ventralis (Walker), 
a genus and species of the Xylotinae, also occurs in the Aru Islands; 
all other species of Crepidomyia are known only from South America. 
Polyhiomyia diviaa (Wiedemann), recorded from Natal, Africa, is 
peculiar in its venation and could well be considered as a different 
subgenus. 

Pterygophoromyia, a subgenus of Tenthredomyia, differs from 
all other Cerioidinae (except Primocenoidesf) in having a plumose 
filament (the plumula) attached to the thorax just below the squama, 
the absence of which was formerly considered to be one of the char¬ 
acters of the subfamily.^ 

KEY TO THE GENERA OF CERIOIDINAE 

A 1. Antennal process (antonmfer) very short or absent, rarely equaling 
half the length of first antennal mint. 

B 1 Abdomen not constricted liasally; eyes pilose 

Primoceriodes, new genua 

B 2 Abdomen constricted basally, eyes bare. 

C 1 Metastemum membranous behind Cerloides Hondani 

C 2. Metastemum completely girdled with chitin 

Polyhiomyia Shannon 

A 2 Antennifer very elongate, distinctly longer than first antennal joint 

B 1. Abdomen very slightly and progressively narrowed basally, an- 
tenor comers bright yellow Tenthredomyia, Shannon 

C 1. Plumula absent Tenthredomyia, nensu atneto 

C 2 Plumula present . Pterygophoromyia, new subgenus 

B 2 Abdomen strongly constricted at juncture of the first and second 
segments, usually the mam length of the second segment contracted 
into a long petiole Monoceromyia, Shannon. 

Primocerloides, new genus 

Genotype Certodea (aid) petn ITervd-Bazin, Ann Soc Entom. France 83: 
414 1914. 

The characters given in the key will serve to distmguiah this new genus 
The absence of the antenmfer and the nonconstneted abdomen mark this 
genus as the most generalized one in the sub-family Cerioidinae, 

Tlie genotype, which is peculiar in several respects, is the only species 
known in this genus. The pubescence is unusually developed, the eyes and 
face being distinctly pilose; the first antennal joint is long, the second short, 
and the third fairly long; the third longitudind vein is strai^t and bears an 
appendix projecting into the first posterior cell. 

^Shannon, A rtclasaifieaixon of the suhJamxUeA and genera of North American S>r- 
phidae, Bull. Brook Eatom Soc 16; 67. 1921 
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Only the type specimen, a male, in the collection of M. Herv4-6aiin, is 
known. 

Type locality, Kumanotaira, Karuizawa, Japan. 

AUSTRALIAN CERIOIDINAE 

Four species of Cenotdtnae have been described to date from Aus* 
tralia. Three other species are now at hand and a possible fourth 
has been mentioned in a paper by G. H. Hardy, ^‘Notes on some 
Australian Syrphidae.” Ibis latter species may be the same as the 
one described below as Monoceromyia hardyi^ new species. 

KEY TO BPFClLB OP AUSTRALIAN CERlOl DINAR 

A 1 Antennifer not developed, abdomen constncted basally, third vein 
moderately curved downwards, without appendix on the loop 

Cerioidea breviacapa (Saundera) 
A 2 Anlenmfor very elongate, longer than final antennal jomt 
B 1 Abdomen not constricted basally, plumula present 

Tenthredomyia (Subg(‘nu8 Ptkbygophoromtia) 
C I First tergitc entirely orange red, second almost entirely black 
witliout callosities, third tergitc of male with a prominent tubercle 

T. aaunderal Shannon 

C 2 First tergitc blackish with yellow anterior corners; second largely 
yellow with a pair of lateral callosities, the third without tubercle 
n 1 Meso- stemo- and pteropleura with yellow 

T. omata (Saunders) 

I) 2 Mesopicura only with yellow T. mellivora, new species 

B 2 Abdomen strongly constricted basally, plumula absent Monoceromyia 
C 1 Thorax without yellow markings except on the humeri, noto- 
pleurac and scutellum, wings entirely mfuscated 

M. auatenlf now species 
C 2 Thorax with numerous yellow markings, wings mfuscated only on 
antenor border M. hardyl, new species 

Ckuioides BUKVisi'APA (Saunders) 

Ceria hrevisaipa Saunders, Trans Eiitom Soc London 4 : 65. 1847. 

Cenodea breviscapa (Saunders) Hardy, Australian Zoologist 2 : 13 1921 

This species has some affimties with species of Mmoceratnyta and Ten- 
ihredofnyta 

Originally recorded from Port Philip, South Australia. Hardy reports 
one specimen from South Australia and four from New South Wales. 

Tyj?e, — In the British Museum 

Genus Tenthredomyia Shannon 
Subgenus Ptet 7 g<q)horomjia» new subgenus 

Type -Tenthredomyia saundersi Shannon 

The subgenus Pierygophoromyia is characterized by the presence of a small 
but distinct plumula (a plumose filament attached to the thorax just below 
the squama), 'fhe subgenus, bo far as known, is confined to Australia. 
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TBNTHBEDOimA (Ptertqophoromyia) ornata (Saunders) 

Ceria ornata Saunders, Trans. Entom. Boo. lx>nd. 4: 64, pL fig 8, 5a, Sb. 

1846. 

Ceria aiutraks Macquart (^ynon3rm?) Dipt Exot. Suppl. 4: 128. 1849. 

**Cerioid€8 ornata Saunders,’’ Hardy, Australian Zoologist 2: 13. 1021. 

Tmikrtdomyui atLsirahs (Macquart) Shannon, Ins. Ins Mens. IS: 54. 1025. 

A noAle specimen at hand (previously recorded by the writer as T, aus- 
iraho Mhcquart) agrees with T, ornata except in some particulars found in 
the (ffiginal description as regards the abdominal coloration The onginal 
desoription and figure indicate that the basal segment is reddish, margmed 
behind with yellow, with the anterior corners yellow and equal in length 
to the second segment The female is figured and shows only four seg¬ 
ments, the first of which equals the third in length There should be five 
segments shown for the female, and apparently that which is intended for 
the first is the first and second combmed, which together equal the length of 
the third. The specimen at hand differs from the description and figure in 
having the first segment more extensively darkened; but it agrees otherwise 
with the type of C ornata according to my examination of the type. The 
type of C ornata has the fourth tergitc margined behind with yellow, con¬ 
trary to the impression given in the description 

The description of C. australis (Macquart) agrees with T, ornata except 
that the first antennal joint is stated to bo as long as the antennifcr, and in 
the figure given for C. australis the first joint is shown to be as long as the 
antennifer and equal in length to the following two combined. The first 
jomt in T ornata is scarcely more than half the length of the antennifer and 
the three joints are nearly of equal length. 

Hardy states under ^^Cenoides ormUi Saunders” that there were two 
species standing in the collection of the Macleay Museum under this name 
One was characterized by a pair of callosities on the second segment, the 
other not having these callosities. These callosities are present m T, ornata 
(Saunders) and T. meJkvora (new species, described below) but are absent 
in T saundersi. They arc less developed in the female than in the male. 

Tenthredomyia (Ptehyoophoiiomyia) melUvora, new species. 

Closely related to T, ornata Baunders Differs chiefly in having the 
yellow on the pleurae confined to the mesoplcum and m having the second 
stemitc black with the hind margin yellow and the third tergite entirely black 
In r. ornata the second tergite is almost entirely yellow and the hind margin 
of the third is yellow The ocellar triangle of the male is equilateral and the 
oailosities on the second tergite arc more prominent than in T. ornata. 
In the female the eyes converge as closely together at the vertex as in the 
male but widen rapidly downwards, the center of the front has a very large 
black spot which includes the ocelli The fifth tergite is obscurely reddish 
yellow. Ijength, about 12 min., not including antennifer which is 1 5 mm , 
antennifer and antenna combined, 5 mm , wing 13 nim 

Described from two males and four females, eight additional specimens arc 
m the British Museum. 

Type, —Male, allotype female, in the British Museum, paratypes in the 
U. S. National Museum Cat. No 40105 U, S. N. M 

Two ^cimcns have been reared and the puparia are mounted with the 
Bpecimens and bear the label “Larvae live on honey in mitive bee's nest ” 
(Note by donor). 

Type locality, —Burpengary, South Queensland, (T. L Bancroft) 
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Tentrredomyia (Ptertgophoromyia) SAUNDERSi Sh&niion 

Tenihrcdomyta «iunder» Shannou, las. Ins. Mens. 13: 63. 1925. 

Onginal description based on a sinffle male The collection of the British 
Museum contains one male and four females. The species is nearest to 
T. ornaia Saunders, In addition to the ohametera given for the m^e in the 
original dcscnption attention may be called to the differences existing be¬ 
tween the females of the two species The front is much narrower in T. 
saund^si and widens rather gradually downwards; the black spot on the 
front 16 much smaller and below the middle; first tergite reddish yellow, the 
sides yellow, a little darkened at the middle of the hind margin; second 
tergite velvety black with a bright yellow hind margin; abdomen without 
callosities; the yellow spot on the pleurae confined to the mesoplcura. 

Ti/ 7 >f.--Tn U. 8 ’National Museum. 

Tyjm locality —New South Waled: Sidney (January, 1900, Mackay). 

Other localiitea. —Queensland; Burnett River (T. L. Bancroft), Mackay 
(G Turner) 


Genus Monocekomtta Shannon 

Monoceromyia Shannon, Bull Brook. Entom Soc 17; 32 1922; Ins. 

Ins Mens 13: 50 1025 

The only intimation of the occurrence of this genus in AustraUa was that 
given by Hardy m the Australian Zoologist (vol. 2, p 13, 1921) He calls 
attention in this publication to a species occurring in Queensland and New 
South Wales which has a greatly constricted abdomen and has the third 
vein of the wing deeply looped into the first posterior cell. No mention is 
rmule of the length of the antemufer, but a further characteristic noted by 
Hardy, namely, that the mug, is infuscated above the third vein except the 
area within the deflected portion of the third vein, indicates a possible rela¬ 
tionship with the species here desenbed under the name M, liardyt, 

Monoceromyia hordyi, new species 

Afnte ^-Rather small species, mostly dark with reddish yellow and yellow 
markings. Ocellar region black, remainder of vortex yellow; frontal triangle 
yellow, very broad and short, antcnnifer yellowish brown, distinctly longer 
than first antennal joint; antenna reddish brown, relative len^h of joints 
1 -0 75’ 0.60; the base of the third joint nearly equal to its length’ style two^ 
thirds the length of the third joint, dark brown; face bright yellow with a 
black median stripe extending from base of antennae to oral margin and on 
each Ride of the face a black stripe extending from the oral angle upwards to 
the eye, thorax black, humeri and notopleural regions yellow, a pair of small, 
submodian, prescutcllar, yellow spots and another pair of more elongate, 
sublateral spots which spread on to the postalar caUi; scutellum yellow with 
median black spot bordering on anterior margins, meso- and stemopleurae 
with yellow spots, the pteropleura partly reddish yellow; legs largely red¬ 
dish yellow, the femora and tibia partly dark brown, abdomen rather strongly 
oonstneted at juncture of first and second segments, third and fourth seg¬ 
ments globose; first and second tergites reddish yellow, third and fourth 
black with reddish yellow hind boMers; hypopymum reddish brown, an¬ 
terior border of wing deeply infuscated, the third vein deeply looped into 
firat postenor cell, without appendix on the loop, the portion of the wing 
within the deflection and behind the third vein hyaline. Length 11 mm., 
plus antennifer 12 mm ; wing 8 mm. 
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Type.—^Male, in British MuBeum. 

ryjw tocakiy. —Queensland: Bnsbane (November 12, 1912, H. Hacker). 

Named for G. H. Hardy, student of Australian Syrphidat, 

Monocaromyla austeni, new species 

^ Afob.—larger species than the above, from which it is easily differen¬ 
tiated by the separated eyes, which at their greatest approximation are fur¬ 
ther apart than the width of the first antennal joint, antenmfer and antennae 
entirely reddish brown; face slightly concaved, rising below to a moderate, 
keel-like tubercle; thorax black except for humen and notopleural callosities 
and hind margin of the scutellum; legs reddish brown, all the femora with 
rather broad, subbosal dark bands, abdomen strongly constricted on basal 
half of second segment; first tergite black; second yellow on basal half with 
a dorsal, median dark line; posterior half of second tergite black, third and 
fourth tergites blackish with narrow yellow hind borders, hypopygium 
reddish brown; wmgs entirely smoky; third vein with loop and a short ap¬ 
pendix attached to loop. length id 5 mm., with antenmfer 14 60 mm., 
wing 11 mm. 

Type —Male, in British Museum. 

Type locality- —Queensland: Brisbane (November 24, 1912, H. Hacker). 

Named for Major E. E Austen, the noted dipterologist of the British 
Museum. 


NEW SPECIES OF ASIATIC CERTOIDINAE 

Cerloides meljerei, new species 

Large, nearly black species, very close to C fruhstorfen de Mcijere. 

Female —Head black, sides of face with a large yellowish spot and a 
smaller one on eye margin opposite antennal base; antenmfer very short, its 
length about half its breadth, antenna black; first and second joints very 
elongate, of equal length, the third very small, but httle longer than broad, 
style black; mesonotum black with a very obscure yellow spot on humerus 
and notoplcura, hind margin of scutellum yellowish; pleurae black with an 
obscure yellowish stripe on mesoplcura, legs almost entirely dark reddish 
brown, abdomen blackish; anterior corners faintly yellowish; petiole of 
second segment dark brown, second segment greatly constneted and elonmte, 
the two basal segments equal in length to remainder of abdomen, hind 
margin of third te^te narrowly reddish brown; anterior half of wing deeply 
infuscated, posterior half faintly infuscated; third vem deeply looped into 
first posterior cell, the loop without an appendix. Length 18 mm.; wing 
13 mm. One female 

C. fruhatorfen differs in having the yellow facial markings much smaller 
and in having the third vein but little deflected. 

Type —In British Museum 

Type locality .—Indo Chma: Haut Mekong. Tong Lap. (March 30, 
1918, R. V. de Salvaza). 

Named for Professor J. C H. de Meijere, who has worked extensively on 
the Certotdtnae as well as many other groups of Diptera. 

Teothredomyla biunettii, new species 

Rather small species, superficially related to Monoceromyta dtmidiattpen- 
nia (Brunetti) of India and resemblu^ the North American species T. 
tridena (Loew) and T. anchoraha (CoquiUett). 
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Male and female ,—Head yellow with black markings as follows: Male, a 
stripe extending from foremost ocellus to the occipital margin, a spot on each 
side between the base of antennifer and eye, a small median stripe which 
fades out half way to the antenna; a black stnpe on each side extending be¬ 
tween oral margin and eye. Female, the ocellar markings extend as a stripe 
from the occipital margm to the ocelli, whence a fork extends from each side 
to the eye, and, continuing along the eye margin, come together and in so 
doing inclose a yellow spot which lies before the ocelli. Antennifer yellow 
below, black above, twice the length of first antennal jomt which in turn is 
about equal to the length of each of the other two joints, lower portion of 
head, behind the lower facial stripes, bnght yellow, the yellow of the humerus 
and notopleura converging into a single spot; a pair of sublaterai mesonotal 
stripes behind the suture; scutellum entirely yellow; meso-stemo- and 
pteropleurae with yellow, femora yellow, more or less marked with black 
preapically, tibiae yellow, more or loss darkened apically; tarsi more or less 
darkened, first tergite black with yellow sides, the yellow converging basally; 
second, third and fourth tergites black with yellow hind borders, hypopygium 
of male and fifth tergite of female black; anterior border of wing irregularly 
infuscatcd, hyaline behind. length 11 mm , plus antennifer 12 mm.; wing 
8 mm. Two males, one female 

Type male and allotype female.- -In British Museum. 

Type locality —Bntish Baluchistan* Quetta (June 2, 1002, C. G. Nurse). 

Monoceromyin dimidiatipennift (Brunctti) most closely resembles this 
species. Besides the abdominal constriction it differs in being more ex¬ 
tensively black. The poet oral region is black, the humeral and notopleural 
yellow markings are separated, and no yellow occurs on the ptcroplcura. 

Named for Mr E. Brunetti, m recognisaiion of his contributions to our 
knowledge of Indian Diptera, 

Tenthredomyia hungkingi, new species 

Approaches Tenthredomyia indene (Loew) of North America very closely 
in size, structure, and color. 

Female —Head largely black, the posterior orbit (space between upper 
occipital margin and hind margin of eye to ocelli to eye) yellow, a yellow spot 
present above each antenna; the face yellow with a median black stnpe 
from base of antennifer to oral margin, antennifer reddish yellow, antennae 
black, mesonotum black, humen, a small spot on notopleura, a pair of sub¬ 
lateral, postsutural stnpes and scutellum yellow, yellow marl^g on pleurae 
confined to meso- and stemo-pleurae; legs reddish yellow, femora more or 
less darkened around the middle, first tergite black with anterior corners 
yellow; second, third and fourth tergites black with rather narrow yellow 
hind borders; fifth tergites blaqk, wings mfuscated on anterior half. Length 
12 mm , plus antennifer 13 mm ; wing 10 mm. Two females. 

T tridens differs in having the yellow on the posterior orbit divided by 
the black extending from the ocellar region, the pteropleura partly yellow 
and the yellow on the hmd borders of tergites two. three, and four expanding 
on their outer ends (contracting in T. hungkingi, particularly on the fourth 
tergite) 

Type—In British Museum. 

Type locality--China: Hsikon, near Tientsin, (June 17, 1906, F. M. 
Thomson) Tientsin, (June 15, 1900, F. M. Thomson). 

Named for Teou IIung-King, (452-5.36 AD) one of the first Chinese 
naturalists to record ob^rvations on Syrpktdae—namely Enataha tenax 
(Linnaeus). 
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Monoceromyia stlvazAl, new species 

A large, nearly black species. 

' Mole.—^Face yellow, Bat, with a median raised line extending from anten- 
nifer to oral margin which is black; a yellow spot on eye margin opposite 
base of antonnifer; remainder of head black; antennifer and antennae black; 
antennifer nearly as long as two basal antennal joints, third joint a little 
more than half the length of second, style black basally, white apically; 
thorax black with only hind margin of scutellum obscurely yellow; legs 
largely blackish, the femora apically becoming reddish brown, abdomen 
strcmgly constricted at second segment which is ns long as the third and 
fourth combined and reddish brown on the more constricted portion, abdo¬ 
men otherwise black: wings mfuscated anteriorly; third vein sharply looped 
downwards and with an appendix attached to loop Length 21 mm , with 
antennifer, 23 mm ; wing 14 mm One male 

M. obacura (Brunctii) resembles M aahazat in general appearance and 
color but IB a smaller and more slender species with the mesonotum 8ul>- 
quadrate. In M. mlvazat the mesonotum is much longer than broad. 

Type —In British Museum 

Type locality ,—Luang Prabang* Ban Sen Savouane (March 10, 1920, 
R. V. do Salvaza). 

Named for Mr R V. de Salvaza, the collector 

Monoceromyia wiedemanni, new species 

Fairly large, nearly black species, very closely allied to Af. obacura Brunotti. 

Male -Head black, a pair of yellow spols. one on eye margm opposite 
base of antennifer, and a large yellow marking on each side of face, an¬ 
tennae black, the joints of equal length, the basal two equal to length of 
antennifer; style grayish, thorax black with yellow only on the humeri and 
hind scutellar margin; legs brownish black, abdomen strongly constricted 
at second segment, which is as long as the following two segments, the con- 
stneted portion brownish, extreme hind edge of thii^ tergilc brown, slightly 
raised, remainder of abdomen shining black, the fourth tergite towards the 
hind margin with a deeply impressed transverse line, wings deeply mfiiHcatecl 
antcnorly, third vein moderately looped downwards length 15 mm , with 
antennifer, IG 5 mm , wing 11 imn One male 

Af obacura ditfers in having the antennifer shorter, less than length of the 
two basal antennal joints; the frons yellow in the male, and no constnction 
before the hind margin of the fourth tergite 

Type —In British Museum 

Tyjm hcaliiy.—luAo China: Luang Prabang, Ban Nam Mo. (March 3, 
1918, R V de Salvaza). 

Named for C. R W Wiedemann, the first to describe a species of Ccriodi- 
nae from the Asiatic region {Ccria javanOj 1824) 

Monoceromyia wallaceli new species 

A rather large species, predominantly black, with yellow and brownish 
markings. Closely allied to M indecimpunciaia (Brunetti). 

Female, -Head black, a yellow spot on eye-margin opposite base of an- 
tenmfer; face with a broad yellow stripe on each side; antennifer reddish 
yellow, antennae reddish brown, first joint a little longer than second which 
18 equal to third; the two basal joints equal to antennifer, thorax with yellow 
on the humen, a small spot on notopleura, a pair of postsutural stnpes, 
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hind margin of scutellum, and part of the meso- and Btemopleura; legs 
reddish brown, tarsi darker, basal halves of tibiae yellowish; antmor eamers 
of first tergite yellow, sides of constricted portion of s^nd teiigite yellow¬ 
ish brown, hind margms of second, third and fourth tergites narrowly yelloWi 
all three of which are slightly nmmed; fifth tergite black; wings dilutely in- 
fuscated on anterior margin; third vein moderately looped, without appendix. 
Length 17 mm., with antemufer 18.6 mm ; wing 14 mm. Described from 
one female. 

Type —In British Museum 

Type locality—Celebes: Macassar (1857, A. R. Wallace). 

Named for the famous naiurabat, A. R. Wallace, who collected it. 

Monoceromyia hervetMulnli new species 

A large black species with yellow markings 

Male —Face yellow with a median longitudinal black stripe which at the 
base of the antennifor sends out arms to the eye margins, remainder of head 
black, antennifer and antenna blackish, last joint dark brown, style whitish; 
thorax black with humeri yellow, a small yellow spot at outer end of trans¬ 
verse suture, moso- and stemoplcurae partly yellow, legs reddish brown, more 
yellowish on basal half of hind femur, first tergite black; the second con¬ 
stricted and elongated, one-fourth longer than the third, yellowish on the 
most slender portion, with a dark median stripe, posterior third broadened, 
blackish, third tergite black, hind border yellow, the sides rimmed, the im¬ 
pressed Imc crossing the tergite along the anterior margin of the yellow border; 
fourth tergite black, the sides nmmed, the impressed Ime crossing the tergite 
near its hind border and producing a deep constriction, behind the constric¬ 
tion the tergite is brownish, with the extreme hind edge yellow, hypopygium 
black; wing rather dilutely infuscated on basal and anterior half, leaving the 
outer posterior quarter, nearly hyaline, length 18 mm., plus antennifer 19.6 
mm., wing 14 mm. Two males. 

Monoceromyia innotata de Meijere has the third and fourth tergites 
deeply constneted near the liind margms by means of impressed lines, but 
this species is smaller, more slender, second abdominal segment much more 
elongate and possesses a number of yellow markings which are absent in 
Af. kervebazim. 

Type—In British Museum 

Type locality —Shanghai, (Albina (1854, Fortune). 

Named for M. Herv4-Ba£in, an eminent diptenst of France, who la 
greatly interested in the Chinese fauna, having made a very extensive od- 
lectioD there 

KEY TO THE ASTATIC SPECIES OP CERIOIDINAE AT HAND 

(Measurements do not include antennifer) 

A 1 Antennifer undeveloped; third vein deeply looped, abdomen strongly 
constneted basally, black species with yellow facial markings; 18 mm. 
(Indo China). Cerioides meijerei Shannon 

A 2. Antennifer greatly elongated. 

B 1. Abdomen not, or very slightly, constricted basally, with yellow 
apical comers: 1'enthredomyia. 

C 1. Thorax with yellow only on humeri and disk of soutellum. (China) 

T. grahami Shannon 
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C 2. Pleurae with yellow and additional yellow markings on mesonotum 
D 1. Yellow on notopleura confluent with yellow on humeri, ptero- 
pleura partly yellow (Baluchistan), T, bnmettii, Shannon 
D 2. Yellow on notopleura widely separated from that on humeri, 
pteropleura without yellow (China) T. hungkingi Shannon 
B 2. Abdomen strongly constricted at second segment, with or without 
yellow basal comers; Monocebomyia 
C 1. Third tergitc equal to or longer than the second, pleurae without 
yellow markings, 20 mm. (China) M. pleuxalis (Coquillett) 
C 2. Third tergite much shorter than second 

D 1. Entire body, including wings, blackish except a pair of narrow, 
yellow facial stripes and white style, 25 inm. (Philippines) 

M. petersi (Spoiaor) 

D 2 Wings with strong contrast between the infuscation on anterior 
border and the hyalinity of postenor border; head and usually 
the body with more yellow 
E 1. Pleurae entirely black 

F 1 Thorax black except hmd scutellar margin; male without 
deep impressions on tergites, 20 mm (Indo China) 

M. salvazai, Shannon 

F 2 Thorax with humeri at least obscurely yellow. 

G 1 Antciinifcr as long as combined lengtn of first and second 
joints, 15 mm. (Indo C'hma) M. wiedemanni Shannon 
G2 Antennifer shorter than the two basal joints 15 mm 
(India) M. obscura (Bninetti) 

E 2 Pleurae marked with yellow. 

F 1 Meso-stemo- and pteropleurac marked with yellow 
G 1 Post oral region black; mesonotum without post sutural 
markings or prcscutellar spot, scutelluin yellow with a 
median black spot dividing the yellow; 20 mni (Malasia) 

M. javana (Wiedemann) 
G 2 Post oral region yellow, mesonotum with u pair of yellow 
post sutural stripes and a prescutelh r spot, scutellum 
black, the hind margin yellow, Ki mm (India) 

M. trinotata (do Meijero) 
F 2 Meso- and sternopleurae only with yellow, mcROiiolum with 
a pair of post sutural yellow stripes. 

G 1. Post oral region yellow, Iti mm (India, Malacca?) 

M. ?trldecimpuiictata (Brunetti) 
G 2 Post oral region black; 18 mm (C'elcbes) 

M. Wallace! Shannon 

F 3. Mesopleura only with yellow; post sutural stripes obscure 
brown, 16 mm (China) M. wui Hlmnnon 

LIST OF TIIR SPECIES OP CERIOIDINAE 

Airanfl^ according to the present generic concept Those species marked 
by an •nave been examined by the writer 

Phtmocerioides Shannon 
•petri (Herv6-BaziD) (Cerioides) Japan 
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Cerioides Rondani 

North and Central Amertca and the West Indies 


cyhndrica (Curran) (Ceria) California 

^durani Davidson Arizona 

*loewii (Wilbston) (Ceria) California 

ontariocnsis (Curran) (Ceria) Ontario 

aignifcra (1-iOew) (Ceria) U. S. (?) Mexico 

*wilIi8toni (Kahl) (Ceria) = signifera 

(Loew)? Pa , Md., La., Tex. 


South America 


*barbipes (Jxiew) (Cena) 
bigotii (Williston) (Ceria) 
boliviana (Kertesz) (('ena) 
•braueni (Williston) (Cena) 
facialis (Kertesz) (Cena) 
flavoHignata (Kertesz) ((>ria) 
*meadei (Williston) (Cena) 
•mikii (Williston) (Ona) 
nignpennis (Williston) (Ceria) 
picta (Kertesz) (Cena) 
pyrrhoccra (Kertesz) (Ceria) 
*roederu (Williston) (Cena) 
sackenii (Williston) (C^ena) 
supcrba (Williston) (Cena) 
trichopoda (Kertesz) (Ceria) 
vanabilifl (Kertesz) (Ceria) 
vicina (Kertesz) (Cena) 
wulpu (Williston) (Cena) 


Brazil 

Brazil, Bolivia 

Bolivia 

Brazil 

Paraguay 

Bolivia, Peru 

Brazil 

Brazil 

Mexico 

Boliva, Peru 

Bolivia 

Brazil 

Brazil 

Mexico 

Bolivia 

Bolivia, Peru 

Peru 

Brazil, Bolivia 


Europe^ Western Asia, Northern Africa 
*8ubHe8Si]is (Illiger) (Cena) Europe, etc. 


Asia and Malaysia 


•decorata (Brunotti) (C'eria) India 

fruhstorferi (de Meijere) (Cena) India 

fulvescens Brunetti (Cena) India 

^meijen*! Shannon Indo China 

triangulifcra Brunetti (Cena) India 


Africa 

bezzi Herv6-Bazin 

Aastraha 

*breviscapa (Saunders) (Ceria) South Australia 
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Tenthredomyia Shannon 


North America 


*abbreviata (Ix)ew) (Cena) 

^proxima (Curran) {Ccria) *= ahbremata 
(Loew) 

*anchorali8 (Coqmllett) (Sphiximorpha) 
pictula (Loew) (Cena) 
gartorum (Smirnov) (Cenoides) 

•anowi (Adams) (Sphiximorpha) 

*tridena (Loew) (Cena) 


Eastern North America 

C'anoda, New England 
New Mexico 
Southern United Slates 
Turkestan 
New Mexico 

West of the Rocky Mountains 


Europe, Weetern Ama, Northern Africa 

*conopoides (Linnaeus) (Musca) Mediterranean countries, Persia 

•vespifornns (f^atreille) ((’ena) Mediterranean countries 


Ahin, MaJayxia 


•annulifera (Walker) (C'eria) 

*brevis (Bninetti) (Cena) 

*brunettji Shannon 
com pacta (Brunetti) (Cena) 
•dimidiatipennis (Rrunetti) (Cena) 
*grahami Shannon 
*hungkingi Shannon 
mctailica (Van der Wulp) (Cena) 
ornatifrons (Hrunetti) ((\*rin) 
reheta (Walker) (Cena) 

(Saunders)? rehetura (Walker) ((’eria) 


New Guinea 
India 

Haluchistan 
India 
India 
C hina 
China 

N(‘W Guinea 
India 

Aru Islands 
Am Islands 


A Hsiralm 


(Belongs to subgeniis Ptcrygophorotmjin) 


australis (Moequart) {Cena) = omata 

*me^hvora Shannon 
•omata (Saunders) (Ccria) 

•saundersi Shannon 


Tasmania 
South Queensland 
New South Wales 
New South Wales 


Monocrromyia Shannon 
North America 


•cacica (Walker) (Cena) 
•daphnaeua (Walker) (CVria) 
•tricolor (Loew) (C'ena) 
•veralli (Williston) (Cena) 


bicolor (Kertesz) (Cena) 
lynchii (Williston) (C'eria) 


Mexico 

Jamaica 

West Indies, Florida 
Panama 


South America 


Peru, Bolivia 
Brazil 


None 


Europe 
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Asia and Malaysia 


anchcraia (Bigot) (Sphixiinorpha) 
lateralis (W^kcr)? 
annulata (Kertesx) (Cerioidea) 
bakeri Shannon * petersi (Spciser) 
(Synon 3 rmy based on a comparison 
crux (Brunetti) (C'eria) 

•cumenioidos (Saunders) (Coria) 
*fencBtrata (Brunotti) (Ceria) 
flavipcnnis (de Meijcre) (Ceria) 
•hcrvebazini Shannon 
•himalayensis (de Meijere) ((.^eria) 
•javana (Wiodomann) (Coria) 
•lateralis (Walker) (Cena) 

•obscura (Brunetti) (Cena) 

•patricia (Brunetti) 

•petersi (Speiscr) 

•pleuralis (C,^oquilIett) (Sphiximorpha) 
•polistoidos (Brunetti) 

•salvazi Shannon 
Hiraihs (Kertcsz) (Cenoidca) 
tibialis (Kertesz) (Cerioides) 
•tndecimpunctata (Brunetti) (Ceria) 
•trinotata (dc Meijere) (Corioides) 
•wallacei Shannon 
♦wui Shannon 
•wiedemanni Shannon 


Borneo 

Fuhosho, Toyenmongai 
PhiUppines 

of M, peterm in Bezzi’s collection.) 
India 
India 
India 
India 
China 
India 
Malaysia 
Malaysia 
India 
India 

Philippines 

Japan 

India 

Indo China 
Formosa 
New Caledonia 
Indo China 
India 
Celebes 
China 
Indo China 


Africa 


afra (Wiodomann) 
ainmophilina (Spciser) ((^enoides) 
brunnoipennis (Loow) (Cena) 

•caffra (Ixiew) (Coria) 
congolonsis Bczzi 
frenata (l^oew) (Cena) 

•gambiana (Saunders) (Cena) 

•hopei (Saunders) (Cena) 
macuhponnis (Herv5-Bazin) (Cerioides) 
•neavci (Bezzi) (Cerioides) 

•pulchra (Hcrv6-Bazin) (Cerioides) 
•spt'iseri (Herv4-Bazin) (Cerioides) 


Cape of Good Hope 
Kilimandjaro 
South Afnca 
South Africa 
Belgian Congo 
('ape of Good Hope 
Gambia 
Sierra Loone 
Belgian Congo 
Uganda 

Belgian Congo, Rhodesia 
Uganda 


•austeni Shannon 
•hardyi Shannon 


Australia 


Queensland 

Queensland 
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PoLTBiouYiA Shannon 
Norih and Central Amertca 


arietis (Loew) (Ceria) 

*bellardii Shannon 
*bergrothi (Williston) (Ceria) 
*oaptifl Curran 
*engelhardti Shannon 
*macquarti Shannon 
*nigra (Bigot) (Sphiximorpha) 
•p^cellata (Williston) (Ceria) 
^nifibasis (Bigot) (Sphiximorpha) 
*8aj^ Shannon 

*Bohnabhi (Williston) (Ceria) 
*Bchwarzi Shannon 
^townsendi (Snow) (Ceria) 


Mexico 

TexM 

Mexico 

Mexico 

Arizona 

Texas, Mexico 

Mexico 

Mexico 

Mexico 

Anzona 

Mexico 

Panama 

Texas, New Mexico, Anzona 


^smaragdina (Walker) (Ceria) 


Malaysia 

Am Islands 


^divisa (Walker) (Ceria) 


Africa 

Natal 


Errata to the “Syrphid-flies of the subfamily Ceriodinae,” R. C Shannon,^ 
Cenodtnae, spell Cenotdtnae. 

Ceriodea, spell Ceriotdes. 

actea Walker, p 64, spell cactea Walker 

Quotation marks should be placed about the descriptions of Pohjbiomyia 
captis Curran and Ceriotdes durani Davidson, given in the keys, in order to 
give those authors full credit for these species. 


SCIENTIEIC NOTES AND NEWS 

Ahthuh M Piper has been appointed Assistant Geologist in the Geo¬ 
logical Survey and has been assigned to the Water Resources Branch. 

S, Spencer Nye, Junior Geologist in the Geological Survey, has been 
transferred from the Geologic Branch to the Water Resources Branch. 

The twenty-fifth anmversary of the establishment of the National Bureau 
of Standards was celebrated on December 4, 1920, by an exhibit of apparatus 
and methods at the Bureau, a reception and lunch(H>n, and a dinner in the 
evening at which Dr. S. W. Stratton, the first director of the Bureau, 
was a guest. 

Mns Ins Moeu IS: 4S^ 1025 
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The annual exhibit representing work of the departments of the Carnegie 
Institution of Washington was held at the Institution on December 11 to 
13, 1926, 

Professor Theodor von Karman, dean of the Aerod 3 rnamio Institute of 
the University of Aachen, Germany, gave a senes of six lectures at the 
National Museum on Modem development of aerodynamic theoneSj on De¬ 
cember 3 to 13, under the auspices of the Daniel Guggenheim Fund for the 
Promotion of Aeronautics. 

The Pick and Hammer Club met at the Geological Survey on December 
11 W. T Thom reported on the symposium on the hypothesis of con¬ 
tinental sliding, held at the New York meeting of the Association of Petro¬ 
leum Geologists; and A C. Lawson described his recent trip through Africa. 

Tlu* Petrologists' Club met at the Geophysical Laboratory on December 
14 G Tunell described his observations on Oxidation of low-grade por¬ 
phyry copper orcH, II. E Merwin and H S. Washington discussed The 
relation of the optical proiierties to the compoftilion of mannehme pyroxenes; 
and W. T. Schaller gave brief notcjs on llydrales of the borax group 

At a joint meeting of llie Aoadkmy and the Chemical Society on December 
16, 1920, the first part of the program consisted of the presentation of the 
John Scott Medal and an award of one thousand dollars to Ur. Harvey C’ 
Hayes of the Navy Department m recognition of his work on sonic sounding 
The presentation was made by a represeniaUvo of the Hoard of Directors of 
City Trusts of Philadelphia, and was acknowledged by Assistant Secretary 
Warner of the Navy Department and by Dr. Hayes The second part of 
the program consist^ of a lecture by Professor J N Hronuted, of the 
University of Copenhagen, on The nielal-aminea and their significance for 
the physical chemtsiry of solutions. 

The Academy held its annual meeting at the Bureau of Standards Tuesday 
evening, January II Dr G K Buhoehs, the retiring president gave an 
illustrated address on the work of the Bureau, after which the laboratories 
were open for inspection, tests of various kinds being shown. 

Initial arrangements are being made for the repair of the Carnegie during 
1927 m accordance with the appropriation mode by the Boanl of 'JVustees 
of the CamegiP Institution of Washington on December 10, 1920, for the 
rehabilitation of that vessel, which must precede the three-years* cruise to 
liegin in 1928. 

Mr Gish returned to Washington from his trip in Europe December 23 
and is now preparing his report on the conferences held with various European 
scientists interested in earth-currents and atmosphenc electricity 

Mr. O Dahl, who was aviator and assistant to Dr. Sverdrup during the 
Arctic Drift Expedition of 1922 to 1925, was appointed to the staff of the 
Department beginning January 1 and has been assigned to the work being 
done by Drs Breit and Tuve 
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The time of the Third General Assembly of the International Union of 
Geodesy and Geophysics at Prafpie has been net, for the general meetings, 
from September 4 to 11, 1927; preliminaiy meetings of the various sections 
preceding the general mectinp are expected to begin August 28. 

Messrs. Ralph W. G Wyckoff and STGiiLiNa B. IIgniiricks have re¬ 
signed from the staff of the Geophysical Laboratory, Carnegie Institution of 
Washington, to take up X-ray investigation at the Rockefeller Institute for 
Medical Re^rch, in New York. 

Commander N. H. IIgck has returned to Washington after completing 
inspection duty in the Hawaiian Islands 

Professor A. S Hitchcock has returned from Chiba, where he spent about 
a month collecting grasses He visited the Jata Hills near Guanabacoa 
accompanied by Brother lAin of the Colcgio dc La Salle These barren 
serpentine hiUs east of Havana support a characteristic vegetation. The 
pine woods of Pinar del Rio were investigated in company with Brother I^^on 
and Professor Roig, botanists who have done much to increase our knowledge 
of Cuban plants Stops were made at two laboratories having facilities for 
visiting scientists The first called Harvard House, is under the auspices of 
Harvard University, and is located at Solcdad, nwr Cienfuegos. on a sugar 
plantation. In connection with Harvard House is a fine botanical garden. 
The second laboratoiy is in charge of the Tropical Plant Research Founda¬ 
tion, which has its Cuba division at Baragud (Province of ('amaguey) on a 
large sugar plantation llirough the courtesy of the United Fruit Company 
Professor Hitchcock was able to visit the Company’s plantations at Guaro 
and Preston (Province of Oriente) and to investigate the pine forests of the 
Sierra Nipe. 
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PETROIjOGY. —An analcite-rich rock from the Deccan traps of India.^ 
N. L. Bowen*. Geophysical Laboratory, Carnegie Institution of 
Washington. 

In a study of the thin sections of a large collection of specimens of 
the Deccan traps in the possession of Dr. H. S. W^ashington a type was 
noted with a large proportion of a clear isotropic groundmass This 
has a very low refractive index and is therefore quite distinct from the 
glassy groundmass occasionally found in some of the ordinary traps. 
The isotropic substance is, in fact, analcite and in other respects the 
rock is so unusual that its occurrence seems worthy of note. 

The specimen is labelled “Deccan trap N.W. base of Ketool Hill, 
C’utch, India," and has the general appearance of an ordinary trap. 
The weathered surface has occasional pits that suggest amygdulcs 
but are in reality produced by the w’eathering out of olivine crystals 
which show’ as clear gi'ains on the fresh bieak and are the only con¬ 
stituent of the rock identiiiable in the hand specimen 

Under the microscojie the rock is found to consist principally of 
analcite and pyroxene with a fair amount of olivme, as the small 
phenocrysts already noted, some nephelite, a little biotite, and rather 
abundant grains of an opaque ore mineral. 

The pyroxene occurs as clusters and patches of minute felted prisms, 
some of which have the appearance of irregular individual grains in 
ordinary light, the composite character bemg clearly revealed, how¬ 
ever, under crossed nicols. They average about 0.1 mm. in length and 
not more than i that amount in width. The high extinction angle 
and high refractive indices (above 1.70) mark it as augite. It probably 
makes up nearly one-half the rock. Analcite acts as a matrix between 
the patches and streaks of augite but another mineral is found to be 

' Received December 23, 1926. 
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interstitial to the prisma of augite of the felted maaa when they are not 
too crowded to permit a determination of its presence. It has low 
refraction but, unlike the aualcite, has a definite birefringence. Oc- 
caaionally, on the liorder between augite clusters and analcite, definite 
prismoids of this mineral were observed W'hich had weak birefringence, 
parallel extinction, negative elongation, and higher index than analcite 
but much lower than augite. They are in all probability nephelite. 

In one thin section a rounded area about 2 mm in diameter was 
noted m which the mineral constituents are somewhat different from 
those in the main muss. The mineral determined as probably nephe¬ 
lite is the jirincipal constituent and in it are contained prisms of a 
pyroxene which, unlike the augite of the mam rock, is decidedly green 
and undoubtedh' somewhat acmitic. In addition to this there are 
grains of a strongly pleochroic deeji-browu amphibole. This patch is, 
on a minute scale, analogous to the blebs of a pegmatitic character 
often seen in igneous rocks, especially those of an alkaline type. 

Of the constituents of the mam mass of the rock, again, analcite is 
[lerhaps u little less abundant than pyroxene. It occurs as a ground- 
mass to the patches and clusters of augite prisms and its own distribu¬ 
tion is therefore correspondingly patehy. It is entirely isotropic in 
thin section and the refractive index is between 1.485 and 1.495. 
Acid dissolves the mineral with separation of silica and the solution 
shows alumina and soda. There is no tendency for analcite to occur 
as euhcdral indiv idiud crystals resembling Icucite such as are common 
in analcite basalts. The iiatches of analcite are, however, granular, 
the border between grains being ordinarily marked by filaments of 
some substance of higher index and the shapes of the individuals 
strongly suggesting the ])olyhedral outlines appropriate to analcite. 

Olivine is present as crystals that sometimes show an approach to 
euhedral outline but are generally of irregular shape and make up 
perhaps 10 to 15 per cent of the lock. They may be as much as 2 mm. 
m diameter and therefore far exceed iu size the grains of any other 
mineral. The refractive index y — 1.70 and 2V is nearly 90" so 
that the olivine must contain approximately 10 per cent FeO. In 
some grains it is entirely fresh and in others it may be completely 
transformed to serpentine 

Mien occurs in very subordinate amount and its relations to the 
pyroxene and ore suggest tliat it has been formed by reaction of the 
alkalic liquid with these minerals. Its strongest absorption is a pale 
brown and is in the normal position for biotite. 
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The ore mineral appears as small grains often of approximately 
octahedral shape. 

Feldspar is entirely absent. 

The Deccan traps are a thick series of basaltic lavas of the plateau 
type.* They are normally of ordinary basaltic compHnition and are 
made up almost exclusively of augite and plagioclase. The present 
rock is decidedly difTerent. There is no information regarding its 
mode of occurrence and therefore no definite assurance that it is a 
lava, but the extremely fine prisms of augite suggest a rate of cooling 
that is consistent with such a mode of occurrence. 

It is not possible to interpret the rock as an ordinary basalt in w'hich 
analcite has replaced plagioclase for the augite has neither the granular 
character produced by extremely rapid chilling nor the ophitic char¬ 
acter produced by somewhat less rapid chilling in ordinary basalt. 
The minute prisms are, indeed, such as appear to be characteristic of 
alkaline basalts. The presence of nephclite suggests the possibility 
that the rock was a nephelite basalt now strongly analcitized. 

The evidence that analcite takes the place of other minerals, princi¬ 
pally nephelite, is not clearly to be made out and is rather suggested 
than proved by its patchy distribution and the fact that nephelite 
rather than analcite is the matrix of the pyroxene prisms where they 
are most closely crowded. Occasionally, however, a seam of analcite 
is to be seen lying along the imperfect prismatic cleavage of nephelite. 
On the whole it would appear that the ruck is a nephelite basalt which 
has suffered analcitization, but the possibility that it is an analcite 
basalt and the analcite dominantly primary can not be excluded. 

In either case it is apparently the first example from the Deccan 
traps of a rock of such strongly alkaline affinities. 

I am much indebted to Doctor Washington for the opportunity of 
examining his collection of these rocks. 

BOTANY .—Neio Astcraceae from Costa Rica. S. F. Blake, Bureau 
of Plant Industry.’ 

The four new species described in this paper form part of the ex¬ 
tensive collections of plants made in Costa llica in 1924 and 1925-6 
by Paul C. Standley of the U. S. National Museum. Notes on cer¬ 
tain other species are added. 

* H S. Washinqton Deccan Trape and other Plateau Batalta, Bull Oool. Soc. 
Amer, 3S: 705-803. 1022 

‘ BocoiTcd December 23, 1926. 
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Archibaccbaris irazuensls Blako 

HemibiicchanH irazuens^is Blake, C*ontr. U. S. Nat. Herb. 20 : 551. 1924. 

Dr Johann Mattfeld of Berlin has colled my attention to the fact that in 
describing the genus Jfermbaccharts^ I overlooked Hoering’s genus Archt^ 
bacchartitf^ founded on Baccharjs hteraciifoha Hemal, and B htrtella DC. 
Of the 15 species rocogniaed in my treatment, several have already been 
transferred to Arrhtlfoccharts in Standley’s “Trees and Shrubs of Mexico ” 
The six following species (all Mexican or Guatemalan) require transfer. 

Archibaccharis coiymbosa (Donn. Smith) Blake 

Ihploi^tephium corjftnbosumYionn Smith, Bot. Ga?: 23:8, 1897. 

Ihm'ibavchartH corymhosa Blake, Contr. IJ. S. Nat. Herb. 20 : 553. 1924. 

Archibaccharis flezilis Blake 

Hemibiicchariii flexiha Blake, Contr. U. 8. Nat. Herb 20 : 549. 1924. 

Archibaccharis glandulosa (Greenin.) Blake 

Baccharm glandulom Grccnin Proc. Amcr. Acad. 40 : 36 1904. 

IfemibaccJiariit glandulosa Bioko, Contr. U S Nat. Herb 20 : 546. 1924. 

Archibaccharis hieracioides Blake 

Bacrhana hieracitfolia Hemal Biol. Centr. Amer. Bot. 2: 129. 1881. 

Not B. hieracifolm Lam 1783 

Arrhibacrharia hurdci'ifolin Hoor Johrb Homb. Wiss Anst 21: Beiheft 
3 : 40. 1904, as to synonym only. 

/fmi6accAan« yiteracioides Blake, Contr. U. S Nat Herb 20 : 547. 1924. 

Hecring’s treatment of this species is far from clear. Although he pub¬ 
lished the name as “A, hieramfolia Heenng n. spec.” and cited Hemsley’s 
synonym with a mark of interrogation, he apparently did not consider the 
plant referred to {Pringle 6257) a new species, for he gave no diagnosis, 
merely remarking that Hemsley’s description called for leaves attenuate at 
both ends and pelioled or subsessilc, while in his plant they were sessile and 
auriculaf e. Pnngle 6257 is In fact the typo number of Baccharia glandulosa 
Grecnm (1904), a species distmet fnim B. hieraciifolia Heiiisl In the case 
of his second numbered species, Ileering was similarly ambiguous, listing it as 
“A. htrtplla Hcoring n spec but citing “B. htrtella DC. ... ox 
doscr." and “B. hiriella Matt! Leopoldina XX. (1884), p. 4“ among the 
synonyms. On the whole, it seems advisable to treat these two names of 
Heering us representing new combinations rather than new species. A 
third species, Archibaccharis schuUm Heer. (1 c. 41), based on Liebmann 425, 
IB mentioned by Heenng with a few words of description quite insufficient to 
permit the recognition of the species in the absence of specimens. 

Bacchans hieracitfoha Hemsl. was based on Bourgeau 051 and 1230, both 
from Desiorto Viojo, Valley of Mexico Both numbers, as represented in the 

* Contr U S Nat Herb 90. 544 1024 

Uahrb Hamb Wisa Anst 21; nciheft 8 : 40 1904 
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Kew Herbarium, belong to the species with naked petioles, Archibacchans 
hteractoides. The specimen of Bourgeau 1230 m the U. S. National Her¬ 
barium, however, is A. glandulosa (Greenm.) Blake, with amplexicaul- 
based leaves. 

Archibaccharis salmeoides Blake 

Ilemtbacckans salmeoides Blake, Contr U. S. Nat Herb 20: <548. ph 
SO. 1024. 

Archibaccharis simplex Blake 

Hemthaccharia simplex Blake, Contr. IT. S. Nat Herb. 20 : 547. pL 1^9 
1924. 

Gnaphalium rhodanim Blake, sp. nov. 

Annual, leafy; stem lanatc-tomcntose and atipitate-glandular, leaves 
lonceolati', acuminate, green and glandular above, arachnoid-tomentosi' be¬ 
neath, short-decurrent, heads rosy, medium-sized, m close glomerulcs crowded 
in a small panicle. 

Smde-stemmed, 24-30 cm. high or more, erect, the stem or the few 
branches simple below the mdorescence, lana^tomentose with whitish wool, 
densely so toward apex, toward base glabrcscent, exposmg the dense stipitate 
glands, leaves nearly uniform, 2 5-5 cm long, 4-8 mm. wide, with attenuate 
dark callous tips, broadest toward base and decurrent in rather broad wings 
3-8 mm. long, repand, very narrowlyrcvoiute-margined,headscampanulate- 
subglobose, about 4 mm. high and thick, glomerate at tips of the usually few 
and short branches of the pamcio, the glomerule^s 1-1 8 cm. thick, pistillate 
flowers 37, hermaphrodite 10; involucre 4 mm high, about 3-seriate, ^me- 
what graduate, the phyllaries broadly ovate to oblong, obtuse or slightly 
apiculate, somewhat erose, the concealed green base arachnoid, the tips 
bright rosy or becoming h^t brown in age, corollas whitish, achencs oval- 
oblong, plump, 0 7 mm. long, papillose, otherwise glabrous, pappus bristles 
white, deciduous separately, not thickened above. 

Ck)sTA Rica: In paramo, Cerro do las Vueltas, l^vince of San Jos5, alt. 
2700-3000 meters, 29 Dec 1925-1 Jan 1926, Rtaruiky & Vakno 43623 
(type no. 1,253,330, U. S. Nat Herb), in open forest, same data, Siandley 
& Valeno 43961; Cerro de Buena Vista, alt 3100 meters, 19 Jan 1891, Pit- 
iter 3433 

Pittier's plant was determmed by Klatt ns (hiaphalium roseum H H. K., 
to which <?, rhodarum is related. In f?. roacumj however, the leaves are 
persistently tomentose above and much less conspicuously decurrent. 

The specific name is Latinized from rosy, a word given in 

Schrevelius’ Lexicon but not in IJddell and Scott. 

Gnaphalium subsericeum Blake, sp nov 

Low herb, stem simple, white-lanaio-tomentose, leaves rather few, linear, 
attenuate, ^ecn above, closely subsericeous-tomcntose with white hairs 
beneath, not decurrent, heads small, numerous in a small dense cymose 
panicle, phyllaries narrow, blackish green below the obtusish firm white tips, 
corollas reddish-purple above 

Stems 11-16 cm. high, erect, solitary (or paired?) from an apparently 
perennial slender root, densely and subsericoously lanate-tomentose; leaves 
nearly uniform (the upper only slightly shorter), about 12 above base of 
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Stem, 3 &-6 cm. long, 3-5 mm. wide, attenuate to a callous brownish tip, 
sessile, not narrowed at base, entire, firm, above deep green, glabrescent or 
dabrate, very narrowly revolutomaj^ned, the narrow green costa evident 
beneath; heads campanulate, 4 mm. high, 2.8 mm. thick, glomerate on the 
veryr short branches, forming a very dense rounded panicle 3-3.5 cm. thick; 
pistillate flowers 69, hermaphrodite 8; involucre 4 mm. high, about 5-seriate, 
rather strongly graduate, the outer phyllaries ovate, obtuse, the inner linear, 
obtuse or ocutish, all with narrow greenish midline below, bordered by whit¬ 
ish, then by a narrow line of shining yellow brown, blackish or greenish black 
below the white chartaccous apex, thinly arachnoid below; aehenee angled, 
0.6 mm long, nearly glabrous; pappus bristles apparently deciduous in groups, 
those of the hermaphrodite flowers slightly stouter than the pistillate, but not 
clavate-thickened 

C’osTA Rica; Wet meadow, La Palma, Province of San Job6, alt. 1000 
meters, 3 Fob 1924, i^taTuitey 32941 (type no 1,226,057, U. S. Nat. Herb.). 

Evidently related to Gnaphahum sahcifohum (Bertol.) Sch. Bip. (0, 
rluHlardhum Sch Bip.), which ranges from Mexico to Guatemala. In 
Gnaphaliim «ahci/o/mwi the stem is distmctly indurate below or even sufTrutos- 
cent, and densely leafy, the leaves arc less attenuate, persistently tomentose 
above and not subsericeous beneath, the heads distinctly larger, and the 
phyllaries usually purplo-tingcnl 

Renhonia fiALVAHORicA Blakc, Journ. Washington Acad. Sci. 13: 145, 
1923 , ^ Fig 1. 

This species, the only representative of its genus, was described from three 
collections made by Mr. 8tandley in the l^cpartment of Ahuachapdn, Salva¬ 
dor, in January 1922 The original material was m mature fruit, and did 
not eJiow the character of the ray corollas. Tlie desenption of the genus 
can now be completed from further material of the same species collected in 
January 1926 at five different localities in the Cordillera of Tilardn, Province 
of Guanacaste, Costa Rica, at 500-700 meters altitude, by Paul C Standlcy 
and Juvenal Valerio (nos 44224, 45572, 45828, 46083, and 46455) The 
specimens are described as collected from erect or ascending, usually sub- 
scandent, rarely epiphytic shrubs 1-4.5 m. high, common in moist or dry for¬ 
est The following characters should be added to the generic description- 

Corollas all yellow, rays 8, fertile, 1-seriate, spromling, about equaling the 
disk (tube hispidulous above, 1.3 mm. long, lamina oval-oblong, shallowly 
or rather deeply 2-lobed, with one of the lobes sometimes bidontatc, 3 8^5 
mm. long, 2.5 mm wide, hispidulous on back chiefly on the nerves, 8-9- 
nervod, 2 of the nerves much stronger than the others); ray achenes usually 
with a pappus of a single stout hispidulous awn or tooth (0 8 mm. long or 
less) on the inner side; pappus of disk achenes a short, thick, hispidulous- 
ciliolate crown, usually prolonged into 1~3 unequal teeth or short awns 1.2 
mm, long or less. 


Hleracium sphagnicola Blake, sp. nov. 

Section Creptdv^perrm, phyllopodous, basal leaves oblanceolate, up to 17 
cm. long, thin, sparsely long-piluse, stem rather tall, bearing 0-2 elongate 
leaves l^low the middle, sparsely long-pilose below, loosely cymose-branched 
above bearing 5-8 heads on elongato, flexuous, flocculent, finely glandular, 
and apically pilose peduncles; involucre narrowly campanulate, 8-11 mm. 
high, stipitate-glandular and sparsely pilose, chiefly toward base; achenes 
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Fig. 1. JUntonia sahadorica Blako (drawn from Standley Valerio 45572) — 
portion of plant, XI; fruiting head, X6; C, disk floret and pale, X6, D, ray florot, X4; 

E, fltamena, XIO; F, atyle and nectary of disk floret, XIO; G, atyle branches of ray floret, 
XIO. 
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distinctly tapering above or nearly columnar, 3-4 mm. long; pappus 
brownish, 5 mm. long. 

Plants apparently tufted, 35-35 cm high, from slender, vertical (?) root¬ 
stock, basal leaves oblanccolate or obovate, 7-17 cm long (including the 
slender petiole, this 1 5-9 cm long), 8-18 mm wide, obtuse or rounded, 
bluntly callouB-apiculate, tapering at base, remotely denticulate (teeth dark, 
glandular-coIlouB, up to 0,5 mm. long), green on both sides, above sparsely 
pilose, especially toward margin, with brownish hairs (these minutely hispidu- 
louH, about 3 mm long, with darker brown, somewhat pustulate base), 
bentiath similarly piUise chiefly along costa, the petioles more densely pilose; 
stem leaves similar to the basal but narrower, 6-11.5 cm. long, 3-7 mm. wide, 
densely pilosc-cUiato at base; stems 1-2 together, very slender, branching 
above or sometimes from near base, below pilose with loosely reflexed hairs 
like those of the leaves, practieally glabrous near middle, above sordid- 
flocculent and finely stipitate-glandular with short, several-celled hairs; 
bracts subtending the upper peduncles small and narrow or minute, peduncles 
monocephalous, 1.5-5.5 cm. long, flexuous and often divaricate, the glands 
blackish below, yellowiNh above, the longer liairs blackish, involucre some¬ 
what graduate, the phyllaries blackish green, lanec-oblong or the outer 
lanceolate, obtuse to subacuminate (the inner 1-1.3 mm. wide), the glandular 
hairs yellowish-tippcd, blackish below, flowers about 23, their corollas yellow, 
14 mm. long (lamina 9 mm ), deeply 5-toothcd (teeth 3.5-4 5 mrn long), the 
teeth essentially glabrous, achenes brownish black or purple brown, short¬ 
tapering at base; styles pak‘ 

Costa Rica Common in open sphagnum bog, laguna do la Chonta, 
northeast of Santa Maria de Dota, l^vince of San Jos6, alt. 2000-2100 
meters, 18 Di*c 1925, Hiandley 42139 (type no. 1,252,630, U, S Nat Herb ) 
Also collected at same place and date under no 42343. 

Readily distinguished from //. irasiief^e Renth., IL Htandleyt Blake, and 
If, absetsfiutn Ta'hs , the only other species known from Costa Rica, by its 
fobago and pubescence. 

Hieracium standleyi Blake, sp. nov. 

Section Crcpidmperrnaf phyllopodous, eriopodous, basal leaves small, 
sparsely long-pilose, stem soapose, short, bearing linear bracts at base of 
wduncles, otherwise naked, glabrous below; peduncles 3, long, monocepha- 
JouB, above flocculose, finely glandular, and sparsely pilose; involucre rather 
broad, 9-11 mm. high, ibe phylianes lanceolate to oblong, obtuse to acutish, 
broad (the inner 1 5- 2 miii wide), pilose at base and along midlinc, not 
glandular; achenes obscurely tapering above, 2 5-3 8 mm. long; pappus 
brownish, 4.5 mm. long 

Perenmal, 1-stf'mmcd, 17 cm high, from a sliort pruomorsc rootstock with 
elongate slender rootlets, pilose-lufttnl at base with somewhat rusty lioirs, 
basal leaves about 6, obovate, 3.5-4 cm. long (including the petiohform base, 
this about 1 cm long), I cm. wide, niunded, bluntly callous-apiculate, taper¬ 
ing at base, obscurely and bluntly callous-denticulate, firm, above light green, 
sparsely pilose (hairs 1 5-3 mm long, whitish, with small dark pustulate 
base, minutely hispidulous but not obviously mnny-celled), beneath palo 
green, sparsely long-pilose chiefly along costa and the 4-5 pairs of lateral 
veins, scape 3-heacl^, the unhrancht^ portion 1 8 cm long, practically 
glabrous, the lowest peduncle 13.5 cm long, l-heoded and with an abortive 
lateral head, siibtonded by a linear-spatiilatc bract 2 cm long and 1 mm 
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wide, spars^ pilosulous below, above loosely flocculoac and densely short- 
glanaular wilii smallj blackish-based, many-ccllcd, yellowish glands, toward 
the head also loosely pilose with blackiah-bascd hairs, the 2 other peduncles 
about 7.5 cm. long, involucre campanulate, 7- 10 nim. thick (as prenec^d), 
rather strongly graduate, the outermost phylJanes lance-tnangiilar,2-4inm. 
long, obtuse, blackish-green, pilose at base and along midline (the luurs 
blackish below, whitish above), the inner phyllariea about 13, narrowly 
oblong, obtuse, or aoutish, thinner and paler above, with black, sparsely 
pilose midlino; corollas ^‘bright yellutv,” about 10 mm long (lamina 7 min. 
long), with 5 i^abrouH teeth (13-18 mm. long), achenos deep purple-brown, 
styl^ blackish-green. 

Costa Rtca: Scarce, in paramo, (Vrro de Ivlh Vueltos, Province of i:^n 
Jos6, alt. 2700-3000 meters, 29 Dec 1925-1 Jan 192f>, Standley & Valcno 
43624 (type no. 1,253,331, U S Nat Herb ). 

This species, represented by a single spocimcn, is apparently nearest the 
Mexican Hteracium junceum Fries, but is abundantly distant in mvolucral 
characters from that species os described in Zahn^s monograph 

BOTANY .-—Fourteen new !<pe(ne8 of plants from Hispaniola^ E. C, 
Leonard, U. S. National Museum. ((Communicated by Paul 
C. Standley.) 

ITie fourteen species of flow^ering plants liere described from the 
island of Hispaniola belong to several families, and all but three are 
based upon material collected by the writer m the course of his visit 
to the mountains of northern Haiti during the wmter of 1925-2(>, 
Of the two exceptions, one is a Bnmfehsia found by Dr. \V, L. Abbott 
on the Saniand Peninsula, Dominican Republic, and the other two 
are new grasses from Furcy, southern Haiti, described by Agnes Chase 
from specimens obtained by the writer on a visit to that region in 
company with Dr. Alibott, m 1920. 

Phthirusa siegeii rx‘onard, sp nov. 

Stf'ma branched, erect or ascending, 20 to 50 cm high, glabrrnis, the upper 
intcrnodcs compressed narrowly winged, broadened at the nodes, the lower 
internodos terete, light gray, leaves firm, leathery, o):)long-ol>ovatc or oblong- 
elhptic, 4 to 7.5 cm long, 1.5 to 3 cm broad, rounded or obtusish and apiculate 
at apev, giadually or somewhat abruptly narrowed to a sliort ^2 to 5 mm long) 
petiole, glabrous on both surfaces, drying olivo-green, the midrib on lower 
surface and the petiole sharply triangular in croas-section, the lateral veins 
3 or 4 pairs, inconspicuous in younger leaves, flowers 2 to 4 in racemes 
1.5 to 3 cm long, in the axils of the upper leaves, the rachis light grav-fur- 
furaceous, flattenetl, broadened at the insertion of the pwlicels, jiediccls 1 to 
2 mm. k>ng, gray-furfuraeeous, cupulo shallow, about 2 inm. Jong, 4 mm 
broad, gray-furfuraccous, obscurely lobed, the lobes deltoid, obtuse, calyx 

' Published by permission of tho Soorotiiry of the iSmithsoniau Institution, Received 
December 29,1926 
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minute, entire; petals 6, yellowish without, reddish within, thick, linea> 
oblong, 2 to 5 mm long, 0.75 mm. broad at base, gradually xiarrowed from 
middle to an acute tip; stamens G, attached to the petals about 1 mm. above 
their base, the 3 sterile ones 1.5 mm. long, excavate on the margins below the 
triangular sterile anther (this 0.75 mm. broad), the 3 fertile stamens 1 mm. 
long, their anthers oval, apiculate, about 0 05 mm. broad; style fusiform, 
Scarcely 2 mm. long, berry oval, black, 1 cm. long, 6 mm. broad, minutely 
reticulate. 

Type in the U S National Herbarium, no 1,149,122, collected from a tree 
on tt dry plam east of the Atalayc Plantation, vicimty of St. Michel, Depart¬ 
ment du Nord, Haiti, altitude 350 meters, November 18, 1926, by E. C. 
Leonard (no 71GG) 

Additional specimens examined: 

Haiti: Mt. La Mine, vicimty of St. Michel, November 19,1925, Leonard 
7227 Dry bank along the Puilboreau road, north of Ennory, D4part- 
ment do I’Artibonite, altitude 400 meters, January 17, 1926, on Pottca 
muUiflora (Sw) Urb., Tjeonard 8903, February 13, 1926, Leonard 9716 
Dry thickets on mountain slope southeast of Ennery, January 19, 1026, 
Leonard 8971. 

PhJthirusa stegen is easily distinguished by the short, stout, few-flowered, 
light gray-furfuraceous racemes, large black oval berries, and small yellow¬ 
ish flowers The species is named for Mr K J Sieger, manager of the 
United West Indies Corporation, who assisted me greatly m my work at 9t. 
Michol. 

Coccoloba revoluta lAjonard, sp nov. 

Small tree with numerous spreading branches, bark light gray, young twigs 
pubenilcnt, striate, slightly swollen at the nodes, the intemodea 1 to 2 5 cm. 
long, ocreae 5 mm. long, obhqucly 2-lobed at tip, the lobes short, obtuse; 

K etioles 3 to 4 mm. long, 2 mrn broad at base, flat, pulierulont above, glabrous 
encath; leaves ovate, 2 to 4 5 cm. long, 1,5 to 3 cm brood, rounded or obtuse 
at apex, subcordate at base, firm, revolute, drying olive-groen, iplabrous and 
prominently but minutely reticulate on both surfaces, the principal nerves 4 
to 5 pairs, obscure above, prominent beneath; flowers and fruit not seen. 
Type m the U. S National Herbarium, no 1,149,188, collected in a dry 
thicket several miles north of the Atalaye Plantation, vicimty of St. Michcl, 
Department du Nord, Haiti, altitude 350 meters, December 26, 1925, by 
E C. Leonard (no. 8499). No 7244, collected November 20, 1925, at the 
same locality is of this species 

In shape and texture of leaf blades this species closely resembles C. piUmis 
Urb. and C. kruqtt Lindau, but in neither of the^e species is the upper surface 
of the leaf blades prominently reticulated, and both have longer and more 
slender petioles. 

Coccoloba fulgens I.eonard, sp nov. 

Small tree 3 to 6 meters high, stems, leaves, and inflorescence glabrous, 
twi^ reddish brown, ocreae 5 to 8 mm. long, oblique at tip, soon deciduous; 
petioles 2 to 10 mm. long, leaf blades oblong-clliptic to obovate, 2 to 5 cm 
long, 15 to 25 cm, broad, round at apex, narrowed from middle to petiole, 
aoutish or obtuse at base, entire, Arm, shming, yellowish green when diw, 
both surfaces coarsely and pronunently refaculate, the lower surface minutely 
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glandular^punctate. the princip>al lateral veins 4 or 5 pairs; racemes solitary, 
terminal on smali oranches, 2 to 3 cm. long, the fruits 20 to 35, somewhat 
crowded; ooreolae 0.75 mm. long; flowers not seen; pedicels 1 mm. long, fruit 
reddish brown, p 3 rriform, 6 mm. long, 4 mm. thick, the accrescent sepals 
closed over fruit, triangular, blunt, about 2.5 mm. long. 

Type in the U. S. National Herbarium, no. l,^, 397, collected in a thicket 
on the Puilboreau Pass between Ennery and Plaisancc, Ddpartment do T Arti- 
bonite, Haiti, altitude 900 meters, January 23, 1926, by E. C. Leonard (no. 
9145). 

In fruit and shape of leaf blades this plant resembles C, obiuntfolia Jacq 
but that species has pubcrulcnt stems and petioles, a longer and more slender 
raohis, and larger loaves 

Aeschynomene aurea Leonard, sp nov. 

Herbaceous, branched at base, the branches slender, erect or ascending, 
leafy to the summit, striate, sparingly and minutely stngose with white hairs, 
or the hairs on the tips of the branches spreading, stipules sessile, ovate or 
lanceolate, rounded at base, acute or .acuminate, prominently nerved, sparsely 
strigillose or glabrous, leaves 1..5 to 3 orn long, hispidulous with white 
hairs, the petioles 3 to 4 imn long, the pcliolules 0 5 mm long, the leaflets 
6 to 11 pairs, 5 to 0 mm long, 2 to 2 5 mm wide, oblique and subcordate iit 
base, obhque and obtuse at apev, prominently reticulate-\cined Lsmeath; 
flowers few, in axillary or terimnal racemes up to 3 cm long, pedicels 5 to 10 
mm long, pubescent with white, appressed or »[)reading hairs, bracts ovate, 
1 5 inra long, acutish. prominently parallel-veined, calyx 4 mm long, 
sparsely strigillose, 2-lippeil, the 2 Uiwer lobes obtuse, the 3 upper ones 
triangular and acuminate, corolla golden yellow, the standard ovate to 
suborbicular, about 9 mni long, H min liroad, more or less pubescent with¬ 
out, the claw eunoato, 2 mm long, 2 mm broad above, the wings ob- 
hqucly obovate, as long as the standard, the claw slender, the kc't*! curved, 
obhquelytruncate, about 5 min long, stamens diailelphous, the umted portion 
of the filaments 4 5 mm. long, the free portion I 5 to 2 mm long, ovary 
stipitate, 5 mm. long, minutely pubescent, style ai>out 4 mm long, abruptly 
bent, glabrous above, pubescent below; pods 2 to 2 5 cm long, flat, 3 to 5- 
jointed, reticulate, appressed-pubcscent, deeply constricted below, the tip 
hair-hko, about 5 inin, long. 

Type in the U S National Herbarium, no 1,:^00,172, collected on the 
Puilboreau road above ]^]nnery, Department do rArtiliomtc, Haiti, altitude 
800 meters, January 13, 1926, by E. C. Leonard (no 8818) 

Aeschynomene aurea is closely related to A. lenuia Griseb , a Cuban species, 
but the two plants differ strikingly m several respects The sterns of A 
tmaia are glabrous and bear [)ut few leaves which arc mostly near the base, 
the leaflets are narrower, the flowers smaller, and the pods glabrous or but 
very sparsely strigillose, very obscurely reticulate, and thick-margined 
The stems of A. aurea arc strigoso and leafy to the summit and the pods are 
appressed-puberulcnt, prominently reticulate, and not thick-margined. 

Galactia retrorsa Leonard, sp. nov 

Twining vine, stem retrorsoly pilose with yellowish hairs about 0 5 mm. 
long; stipules retrorsely pilose. 3 to 4 mm. long, petioles 2 to 0 cm. long, re- 
trorsely pilose; leaflets 3; petiolules pilose with yellowish, appressed or ascend- 
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ing hairs, those of the lateral leaflets 1 to 2 mm. long, those of the terminal 
one 5 to 10 mm. long; leaf blades oblong-eihptic, rounded at both ends, firm, 
entire, the upper surface with a few hmrs on the mid-rib, the lower surface 
velvety-appressed-pilose, the hairs on midrib denser and yellowish, the veins 
rotieulutc but not prominent, flowers numerous, in axillary racemes reaching 

6 cm. in length; peduncles very short or none, the pedicels slender, 2 to 3 mm 
long, pilose with minute, whitish, spreading, rctrorse or appressinl hairs; 
calyx slightly 2-hppcd, about 5 mm. long, minutely appressed-pilose or a 
few of the hairs ascending, the lobes 1.5 mm long, triangular, with an awnlike 
tip, corolla bright purple, about 8 mm long, the standard orbicular, 5 inm 
brf)nd, emarginatc, the claw 3.5 mm long, 1 5 mm broad, narrowed to 0.5 
mm at base, the wings obovate, 5 mm. long, 2 mm broad, the keel curved, 
rounded, emarginatc, about 3 mm long; stamens diadelphous, the tube and 
single stamen 5 5 nun. long, the free poilion of the 9 umted stamens 0.5 mm 
long, the stamen tube narn^wed above; stigma 3 mm long, appressed- 
pul^escent 

Type in the T" S. National Herbarium, no. 1,149,590, collected on hillside 
near small stream on the north slope of Mt Platanna, in the vicinity of St 
Michel, Haiti, altitude about 350 meters, December 7,1925, by E. (/. Txionard 
(no 7811) No 8119, collected m the vicinity of Marmelade, and no. 9228 
from Plaisanci', arci to be ref(‘rred to this species They wore taken from fruit¬ 
ing plants and difT(‘r from the type in their relatively shorter leaf blades and 
more sparsely pubej3Cont stems. The pods are 2 5 to 3 cm long. 5 mm. broad, 
slightly curved, abruptly narrowed at the apex to a short curved tip, and 
appressed-pilose with minute yellowish hairs The seoils are dark greenish 
brown or black, flat, 3 5 mm long and 2 to 2 5 mm broad 

Tlus well-marked species is characterized by the largo rounded-elliptic 
leaflets, densely flowered, sessile racemes, and yellowish retrorsc pubescence 
of stem and petiole 

Trichilia truncata lAHinard, sp nov. 

Shrub or small tiec I to 3 meters high, young twigs puherulcnt, the older 
twigs glabrous or sparingly puberulcnt, the Icnticcls round, about 0 5 mm. in 
diameter, prominent, lcav<‘H odd-pinnate, rachis 2 to 6 cm. long, puberulcnt, 
peliolules thick, 1 to 2 mm long, leaflets 3 or 5, suboppositc, 4 to 11 cm long, 
2 to 5 cm broad, linn, leathery, drying bright green, extremely vanable, 
cuneate or narnuvly obovate, broadest above the iiuddle, gradually narniwcd 
fnmi the broadest portion to the base, the margins straight or curved, en¬ 
tire, truncate and 3-lobed at apev, or, if narrowed, undulate or coarsely 
toothed, the apex and tw^th or lobes blunt, the upper surface glabrous, the 
midrib imprcsNcd, the lower surface with prominent puberulent midrib and 
veins, the principal lateral veins 5 to 11 pairs, the secondary ones reticulate, 
flowers racemose, terminal, in Ihe axils of the upper leaves, the racemes small, 
about 1 cm. long, the branches puberulent, pedicels 1 itim long, puberulent, 
lobes of the calyx triangular, acute, pubescent; flowers not seen, fruit obovoid, 

7 (o 10 mm long, velvety-pubescent 

Typo in the lb S National Herbarium, no 1,300,370, collected along the 
Puilboreau road, vicinity of Ennery, Haiti, altitude 900 meters, January 21, 
1920, by E. C, TiOonard (no 9095) Additional specimens were collected 
near Marmelade, altitude 800 metens, December 20, 1925 {Leonard 8275 and 
8288). No. 8288 consists of siH^dlings about 30 cm high with both juvcmle 
and mature leaves The juvenile leaves arc hnoar, 8 to 18 cm long, 0.3 to 
1 cm wide, and blunt at apex 
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This stran^p plant is found in thickets on the broken lirne-capped summits 
of the higher mountain ranges of northern Haiti It is probably related to 
r. palhda Sw , which it closely resembles in all reHp<*cts c'xcept in the peculiar 
cuneate, truncate or lobed leaves. T. cuncifohu T^rb., a species found m the 
Dominican Uepublic, has this type of leaf but the lobes are tipped with 
prominent spines. 

Croton ekmanii Leonard, sp nov 

Monoecious aromatic shrub about 1 meter high, branches slender, young 
twigs minutely Htellate-pubescent and pilose (each long liair a prolonged ray 
of one of the stellate hairs), older twigs smooth, gray, jh^UoIos very slender, 
1 to 3 cm long, rather sparingly pilose and stcUato-pubcscent, leaf blacks 
ovate, 2 to 5 cm. long, 1 5 to 2 5 cm broad (those of the short axillary branches 
much smaller), obtusiah and apiculate at apex, rounded or subcordatc at 
baw" with a very narrow sinus, tlun, entire or undulal.e, the upper surface dull 
green, sparingly stellate-pubescent, becoming papillose and siibscabrous on 
loss of the pubescence, the veins obscure, the lower surface grayish green, 
pilose and stcllate-pubcsccnt, the long hairs predominating on the younger 
loaves, the 4 to 6 lateral veins and midrib rather prominent, glands 1 or 2 
pairs on the petiole at bast* of leaf blade, slender, hair-like, 1 to 1 5 mm long, 
flowers few, m small axillary racemes up to 1 cm long, pistillate flower 
solitary, the pedicel 1 5 mm long, pilose and stellate-pubescent, the sepals 
triangular, 1 5 mm long, 0 5 mm broad at base, the stylos branched, clawed 
at tip, bearing several whib^ stellate scales, capsule (immature) densely 
whit(‘-st(*lluU‘-puboscent, starninate flowers 4 to (>, subsessilc on a slender 
raehis, sparingly pilose and sUdlato-pubescent, the sepals ovate-lanceolate, 
slightly falcate, 1 25 mm long, 0 75 mm broad, acutish at apex, the petals 
ubovate, pilose at base, shorter than the sepals, stamens 16 to 20, the fila¬ 
ments glabrous, the anthers, oval, about 0 5 inm long, mature fruit not seen 

Type in the S National Herbarium, no 1,301,545, collected along stream 
on the Atalaye Plantation, vicinity of St Michel, l)^*partinent dii Nord, 
Haiti, November 17, 1925, by E (' lA^mard (no 7030) 

This species is readily distinguished by its thin ovate leaves, slender petioles 
with hairlike glands, and by the two tyiies of pulK*scenco 

Thouinia milleri Leonard, sp nov 

Shrub or small tree reaching 4 meters in height, bark smooth, reddish 
brown, the lenticels prominent; young twigs appn'ssod-puberulcnt; petioles 
1.5 to 3 mm. long, glabrous, leaflets 3, petioliiles 1 mm long, lateral leaflets 
oblong-ovate or oblong to linear-lanceolate, 2 to 10 cm. long, I to 1 ”» cm 
broad, the terminal leafli-t linoar-laneeolate, 10 to 25 cm long, I 5 to 2 2 
cm broad, all obtuse and apiculate at apex, narrowed at base, fiim, serrate, 
the teeth low, tipped by the cxcurrent lateral veins, glabrous above, puberu- 
lent beneath, the midrib and lateral veins pi*oniinent on l<j\ver surface, tlie 
lateral veins nuiiKTous, parallel, wides|)n‘ailing, joining the inidiib nearly at 
right angles, the vemlets prominently reticulate; flowers numerous, in 
crowded, axillary and terminal racemes 3 to (> cm long, [ledicifls slender, 3 
to 4 mm. long, puborulent, sepals 4, ohovaU', ciliate with minute blunt hairs 
composed of square or oval cells, dissimilar, 2 of the sepals keeled, 1 mm long, 
the other 2 concave, 1 75 mm. long, petals white, cimeate, 3 mm long, the 
apex truncate, undulate, bearing a pair of small bearded scales on the claw 
0.75 min. above its base, stamens S, the filaments slender, slightly exceeding 
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the petals; anthers white, oval, 0.5 mm. long; ovary 0.5 mm. long, winged; 
ovules 2 

Type m the U. S. National Herbarium, no. 1,300,595, collected at the base 
of a clifT along the Gonaives road about 5 miles from Ennery, Department de 
TArtibonite, altitude 325 meters, February 3, 1920, by K. C. I^onard (no. 
9472). Two additional specimens from Haiti were examined, one collected 
among rocks at the mouth of the caverns north of St, Michel, December 5, 
1925, by Leonard (no 7750); the other near TArcahaie, Mwch 10, 1926, 
by G. S. Miller (no 207) Miller 2G7 is a twig bearing leaves and a raceme of 
mature fruit. The samaras are greenish, spreading, obovate, the dorsal edge 
straight, the ventral curved, 2 cm long, 7 mm. broad, somewhat striate, and 
pubcrulent. The seeds are obovate, 3 mm long, 2 mm. broad and sparingly 
puberulent. 

T paientinerviH Kodlk, a C’uban apcHJies, is closely related to this plant, 
but has leaf blades not exceeding 7 cm in length and smaller dowers 

Tetrazygia brevlcoUis lA'onard, sp nov. 

Round-topped shrub about 2 meters high; bark light gray, smooth, young 
branches sparingly and minutely Btellate-furfuracKms, petioles 3 to 6 mm 
long, gray-stollal^'-furfuraceoua; loaves often erect, the blades oblun^-elliptic, 
3 to 5 cm long, 1 to 2 cm. broad, acutish or obtuse at apex and tipped by 
a blunt macro 0 5 mm long, rounded at base, firm, entire, rcvolute, the upper 
surface shining, the midrib channeled, the lateral veins obscure, the lower 
surface light gray, dc'iiw'ly and smoothly stellate-furfiiraceous, 5-nerved, the 
first pair of nerves slendt'r and near the margin of the leaf blade, joining the 
midrib at base, the midrib and second pair of nerves prominent, the latter 
joining the midrib about 2 mm above the base, the lateral nerves numerous, 
wide-spreading, slender, impressed, flowers I or 2 on each of the pair of tcr- 
nunal peduncles, peduncles 13 mm long, slightly flattened, furfuraccous, huI>- 
tended by the upper pair of leaf blades, pedicels 1 mm. long, calyx rather 
sparsely white-sU'llate-furfuracooua, the tube 2 mm long, the lobes trian¬ 
gular, acuminate, 3 5 inm long, spreading, corolla not seen, fruit (immature 
in specimen examined) oval, 5 mm long, 4 min. thick, sparsely stellato- 
furfuraceous, becoming glabrous 

Type m the U. S National Herbarium, no. 1,149,939, collected on a dry 
slope SIX miles north of the Atalaye Plantation, vicimty of St Michel, D4part- 
ment du Nord, Haiti, altitude 400 meters, December 20, 1925, by E. C. 
J-eonard (no 8401). 

This species is very close to T, longicollis I'rb & C'ogn., but differs in 
having smaller leaves and inflorescence and a much shorter calyx tube. T, 
longtcollis IS described as having a calyx tube 7 to 8 mm long, panicles 3 to 5 
cm. long, and leaves rcaclung 6 cm in length. 

Hyptis congesta Leonard, ap. nov 

Herbaceous, about 50 cm. high, stem erect, or ascending at base, simple or 
sparingly branched, ^uarc, the angles rounded, the four sides prominently 
cnannelcd, finely striate, closely puberulent with white curved hairs, also 
sparingly pilose above, 4 mm. thick; petioles 1 to 3 cm. long, white-tomentosc 
and pUose, loaf blades oblong-ovate, 2 to 5.5 cm long, 1 to 2.5 cm. broad, 
cordate at base, gradually norrowod to an acute or acutish apex, both surfaces 
tomentose, the lower surface whitish and strongly reticulate, coarsely serrate 
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the teeth crenulate, the axils of the leaves with short branches bearing small 
leaves; floral bracts similar to and intergrading with the stem leaves; flowers 
m short cymes, the cymes crowded in a terminal spikehke cluster at tho sum¬ 
mit of the stem; pedicels 1 to 2 mm. long, puberulent, calyx ft to 9 mm long, 
4 mm. broad at throat, 3 mm. at the rounded base, lO-nervcd, tomeuiOMs tho 
marmn cihatc, tho teeth abruptly hnear, 2 to 2.5 mm long, involute, pilose; 
corolla light purple or lavender, pubescent at least above, about 5 min long, 
the upper lip obcordate, spreading, the lower lip 3-lobed, tho lobes rounded, 
refioxed; stamens 4, didynamous, the filaments about 1 mm long, pilose, the 
anthers oval, 1.5 mm. long, style reaching mouth of corolla, the stigma 2- 
lobed, the lobes spreading, mature nutlets not seen 

Type in the U. S. National Herbarium, no. 1,149,437, collected on dry 
calcareous slopes north of Mt La Chdrt*, Department du Nord, Haiti, alti¬ 
tude 300 meters, November 30,1925, by K C * Leonard (no. 7394) 

This species is well marked by tho crowded terminal inflorescence and the 
white-tomentose reticulate leaves It is probably related to II jTcctiriata 
(L.) Poll 

Solonum gonaivense lA'onard, sp. nov 

Shrub about 2 meters high; branches slender, terete, grayish, stellate- 
pubescent, spines in pairs at the base of tin* heaves and branelies, 2 to .5 mm 
long, slender, rocurvccl, glabrous, leaves 1 t/O several on imnute axillary 
branches, rosulate; petioles 0 5 to 1 min long, leaf blades oblong or narrowly 
obovate, 3 to 8 mm. long, 2 to 3 mm. wide, rounded at apex, narrowed or 
rounded at base, both surfaces stellate-tomentoso, entire, the midrib and the 
2 or 3 pairs of lateral veins obscure, flowers few, solitary ami terminal on the 
leaf-rosettes, pedicels 1 to 4 mm long, stcllate-tomentose, calyx 3 to 4 mm 
long, stellate-tomentoso, the lobes 4, linear-oblong, unequal, 3 to 4 mm long, 
1 mm broad, rounded at apex; corolla white, 8 to 9 mm. long, the tube 1 mm 
long, the lobes 4, narrowly lanceolate, blunt at apex, minutely stellate- 
pubescent without, glabrous within, stamens 4, attached to corolla tube 0 5 
mm. above the base, the anthers linear-lanceolate, 0 to 7 mrn long, blunt at 
apex, subcordate at base, the filaments 0 5 mm. long, style ft mm long, 
glabrous, ovary globose, 0 75 mm. in diameter, glabrous, mature fruit not 
seen. 

Type in the U. S. National Herbarium, no 1,301,034, collected m an and 
thicket on tho Ennery Hoad about 8 miles northeast of Gonaives, D^^part- 
mont do rArtibomte, February 19, 1926, by K Leonard (ni> 10,007). 

This plant is closely related to S mtcrophyllum (Tium ) Dun and may be 
merely a variety or form of that species It differs chiefly m tlie much smaller 
leaves and flowers 


Brunfelsia abbottii Jjoonard, sp nov 

Shrub, older stems gray, minutely reticulate, glabrous, papillose, sometimes 
flaky, the tips pubescent with small curved hairs; petioles about 5 mm long, 
glabrous or sparingly pubescent with small curved hairs, leaf blades lance- 
cUiptic, 6 to 10 cm. long, 2 to 3 cm. broad, gradually narrowed to base 
acuminate at apex, both surfaces sparingly pubescent, nunutcly reticulate 
above, nunutcly scurfy (^) beneath, the midrib impressed above, prominent 
beneath, flower terminal; calyx 1 cm long, glabrous and somewhat scurfy, 
the lobes oblong, 2.5 mm long, 2 mm broad, obtuse or subtnineate, narrowed 
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sliKhtly at middle; corolla wluto (?), 8.5 to 9 cm long, the tube slender, about 
7 mm broad at throat, gradually narrowed to 3 or 4 mm at base, glabrous 
without, pubescent within, cspocially at throat, the hmb 3.5 cm. broad, spread* 
ing, the lobes rounded, stamens didynamous, the upper pair reaching nearly to 
the throat, the lower pair about 5 mm shorter, anthers lunate, about 4 mm. 
long, the filaments attached at center of concave side, stylo exce^ng the lower 
pair of stamens, stigma 2.5 mm broad, ovary 2 mm long, oval, glabrous. 

Type in the TI S National Herbarium, no 1,147,352, collected on the upper 
Bloi>es of Ix>ma Atravezada, base of Puhta C'abr6n, SamanA Peninsula, 
Domimcan Republic, altitude 300 to (MX) meters, December 14,1923, by W. L 
Abbott (no 2937). Abbott’s 280 collected on the summit of Pil6n Azdear 
near SamanA, altitude 500 meters, December IS, 1920, belongs to this species 
This specimen consists of a twig bearing leaves and a single fruit. The 
leaves are thinner and slightly larger than those of the type. The fruit is 
almost globular, glabrous, and about 18 mm. in diameter, the pericarp 
glabrous, shining, and yedlow within. The seeds are Lght brown, 2 5 mm. long, 
2 mm brood, round at both ends, oval in croas-aection, with a straight and 
a curved side, and deeply but minutely reticulate 

This 18 a very distinct species which boars hut little resemblance to any 
Brnnfehfd hitherto doscnbeil from the West Indies 

Calamogrostis leonardi Chase, np. nov 

Plant perenmal, culms GO to 1(K) cm tall, slender, ascending, solitary or 
few together, compressed, glabrous, nodes dark, glabrous, the lower genicu¬ 
late, shc'alhs mostly shorter than the internodos, 
strongly nervi'd, the lower minutely rclrorsoly pu- 
Ijcscent, shredded in age, the upper glabrous, ligule 
hyaline, 3 to 4 mm long, crosc, blades lax, flat, 6 to 
20 cm long, 2 to 5 mm wide, scabrous, mostly min¬ 
utely ciliate and in some leaves, sparsely pilose on 
the upp<T surface, panicle finally long-exserted, pale, 
nodding, 12 to 20 cm long, 2 to 4 cm wide, loosely 
flowered, the slender ascending scabrous branches 2 
to 5 cm long, mostly in small fascicles, evenly dis- 
tnliutcd, spikelcts erect on slender scabrous pedicels 
2 to 5 mm long, glumes about 4 5 mm long, equal or 
t u L 1 I f Hhorter, abruptly acute, sco- 

Fig 1 ► pikelet of on the back and keel, the margins thin, both 

ra/awoprofi/ts iconardi, commonly purple-txnged toward the apex, floret 
^ ^ nearly equaling the glumes, the callus btanng copious 

white hairs about half os long as the floret; lemma 4 
b) t 2 inni long, scabrous on the back and bearing a slender scabrous uwn, 
flexuous and divxrgent at maturity, a little above the middle, the margins 
and apex of the lemma thin, palea about 3.5 mm long, rachilla joint about 
J the length of the floret, or slightly longer, long-pilose with white hairs on 
the outer side and with a few hairs at the summit. 

Typo in the IT S National Herbarium, no 1,075,783, collected on red clay, 
open mountain top, in the vicinity of Furcy, Haiti, 1300 meters altitude, May 
26,1920, by E. Leonard (no. 4325) A second collection was mode on Mt. 
Tranchant, in the vicinity of Purcy, Leonard 4370 

This species, the only one known from the West Indies, is most nearly re¬ 
lated to the South American C. beyrichiuna Nees, from which it differs m 
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the abruptly acute not attenuate glumes scarcely exceeding the sessile 
floret (in C. heyrichtanci the floret is raised on a short curvtKl rachilla-joint), 
in the more divergent, more floxuous awn, and in the more copious hairs on 
the prolonged rachilla joint. 

Laptochloa monticola C'hosc, sp nov Plants iieronriial m dense tough 
clumps, culms 90 to 100 cm. tall, erect, ngid, simple, scabrous below the 
slightly constricted glabrous nodes, loaves hrm, the sheaths mostly over¬ 
lapping, minutely cihato at the truncate summit, otherwise 
glabrous, the lower somewhat twisted and shredded in agts 
hgulc very minute, almost obsolete; blades 20 to 30 cm long, 

2 to 6 mm wide (flattened out) involute, somewhat tortuouH 
and with a very thick midrib, glabrous on the outer surface, 
scabrous, strongly nerved and obscurely pilose on the inner, 
pungent-pointed, tapenng to a narrow base, the blades 
bending forward past the culm, bringing tho outer surface 
upward; panicle short-exsortod, purplish, about 30 cm long, 
and 8 cm wide, the common axis stifT, ridged and scabrous, 
the numerous racemes approximate, those of tho middle as 
much os 10 cm long, the upper and lower shorter, all rather 
stiffly ascending, spikclets distant about half their own 
length on th(' slender scabrous rachia, 8 to 10 mm long, 0 
or 7 flowered, tho apprcssc'd seabrous pedicels 0 5 to 1.5 
ram. long; glumes lanceolate-ovate, acute, bronze-tinged 2 —Spikc- 

with strong scabrous keels and thin margins, the first 2 5 1®^ ®^*1 Hoi’ct of 

to 3 mm the second 3 5 to 4 mm long, rachilla joints 0 3 Leptockloa mon¬ 
te 0 4 mm. long, pilose at the summit, lemmas 4 5 to 5 tiroluy x 5dia 
mm. long, lanceolate-ovate, acuminate, the midnerve 
shghtly cxserled from hetwcim two minute teeth, densely long-pilose at the 
base, on the midnerve toward the base, and on the latiTal nerves from the 
base to the middle, palea about I mm. shorter than the lemma, concave 
between the keels, the margins sparsely pilose 

Type in the U. S. National Herbarium, no 1,077,272, collected on summit 
of Pic de Brouet, in the vicinity of Furcy, Haiti, altitude about 1300 meters, 
Juno 13, 1920, by E C Leonard (no. 4751), ‘‘common on the summit.'* 

This robust species is very difTerent from any known speeu'S of Lepiochlm 
especially in the forwardly bent involute blades, which are found only in 
species (hke Amnwphila birvihgulata Fern.) of windswept areas 

PROCEEDTNGH OF TUK AC^ADEMY AND AFFILIATED 

SOCIETIES 

TUK PIIHiOSOPHICAL SOCIETY 
945tu melting 

The 945ih meeting w'as held in the auditorium of the Cosmos C^lub on 
November 13, 1926. The meeting was called to order by President Bowie 
at 8.21 with 43 persons in attendance 

The program for the evening consisted of two papers, followed by motion 
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pictures of the total solar eclipse of 1926. The first, by W. P. White was 
on A neu^ method of avoiding tro^Me from lag in mercnrjf contact thermoetats. 

The paper deals with a form of the fanuliar mcrcury-contact type of ther¬ 
mostat or temperature-controller In that type the “bulb,” which is really 
n gigantic thermometer, contains a mercury contact which turns a heater 
off or on, BO os always to bring the temperature to the fixed value for which 
the regulator is set. In all such regulators there is a delay, or lag, m getting 
the heat from the heater to the bulb, so that the heat is always turned on, or 
off, a little too late The temperature thus keeps ruiming by the true value, 
oscillating around that The resulting temperature variations can l>o mini¬ 
mised by making the oscillations quicker, which makes them also smaller. 

In this fonn of regulator a very fine hoiitor, inclosed within the bulb, pro¬ 
vides for very quick oscillations. This heater is connected with the regular 
bath heater. Whenever heat is lunicd on it instantly raises the temperature 
of the bulb, wliioh at once shuts the heat off, only to be turned on again 
as quickly. Exceedingly rapid OHcillations are possible, though a penod of a 
few seconds is proferreil. lliis device is generally more convenient in opera¬ 
tion than one where the oscillations are produced by mechanical means, 
since it adds no moving parts It applies the nunimuin of heat to a very 
smoll part of the liulb, hence it avoids most of tlie temperature uncertainty 
which results when the oscillations are quickened by causing the main heater 
to heat the bulb from the outside {AiUhor^s abstract ) 

The paper was discussed by Mr Stimson. 

The second paper by Mr Ct F. Taylor, was entitled Description of a new 
type of thermostat (Illustrated with lantern slides ) Anew type of thermo¬ 
stat 18 described in which a spherical piston completely submerged m mercury 
lakes the place of a bare mercury to inetal contact. ITie piston is made of 
one or more small spheres Each of the spheres is surrounded by a small air 
spiace. Tl)o surface tension of the mercury as it is forced into the air space 
cxcrtB a pressure on the piston causing its motion, llie piston raises or 
lowers a magnetized steel wcifdit which makes and breaks electrical contact. 
The bulb of the thermostat is made of a spiral coil of thin-wallcd copper tube 

inch in diameter supported on a frame made of four strips of brass. 'JTie 
piston and contacts are supported in the center of the coil. Tlie bulb is filled 
with torulene and the piston with mercury. A special valve is provided to 
keep the mercury and the torulene separate. Tlie torulene will pass freely m 
either direction through the valve but the mercury will not pass. The in¬ 
strument may, therefore, be turned in any position without mixing the liquids 
An overflow cup at the top of the piston which furnishes mercury and keeps 
the piston submerged is made in a cellular or honeycomb form so that the 
mercury will not escape even if the cup is invert^ The instrument has 
heavy contacts and may be used without a relay to break a current of about 
four ampheros. 

Experunents were described in which a large number of metals and alloys 
were tried in order to find one winch would carry the greatest current with a 
minimum of deterioration. Pure radium showed the least deterioration, but 
electrical contact sometimes failed to accompany mechanical contact. An 
alloy of 80% radium and 20% platinum was found most satisfactory, A 
method was described for making disc contacts of this non-malleable mate¬ 
rial The contacts, which are held tightly together by maspctic attraction, 
are separated by a spring which causes a sudden and decided break, this, 
however, at the expense of sensitivity. When very close control is desired, 
the spring and magnet are not used In this ease the interval between make 
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and break was between 21) and 40 irucrons for the thermostat tested The 
thennoetat is set to any desired temperature by raising or lowering the pm 
with its attaclied piston, using sufficient, pressure to force the mercury past the 
piston. A sphencal piston, three millimoiors in diameter, and al>out 001 
cm. smaller than the tube in whicli it fits, will support a pressure of 50 grains 
and the weight supporUHl appears to be proportional to I he number of 
spheres usctl. A piston of ten spheres should suppoil. 1 5 kg Tf more than 
one sphere is used m making the piston, they arc strung on a catgut cord 
A somewhat larger piston made of \\ largei number of spheres would do work 
sufficient to operate meeliameul devices such as steam valves or even doors 
A thernio-i*egulator made on this idan has given very satisfactory service for 
three years in a cold sloiagc plant I'he regulator controls the temperature^ 
of the brine tank by starting and stopping the eompressers It is also prcH 
pos^ to operate the pen of a lln'rinograph by using a piston to oix^ratc the 
tracing pen instearl of a lametal of llordon type llie piston being more 
sturdy would be less susceptible to vibration and would cair>' the pen along 
a straiglit line instead of a curvetl line, 'rheso instruments arc coven*il by 
U. 9. Pubhc Service Patent No 148*1802, leisbuc No. ]580<) {Authoi'i^ 
abstract) 

The paper was iliscussed by Messrs White and Adams 

Following the presentation of the pa|)ers, motion pictures of the total solar 
eclipse of 1926 were shown This was made iwssible thiough the courtesy of 
Mr. Jamks Stokekt of Science Scivice 

946th MELTIM. 

The 9-16th meeting was held at the Cosmos (Jlub on Saturday evening, 
November 27, 1926 The ineeliiig w^as called to order by Pieaident Bowik 
at 8-17 with M persons in attendance 

ITie progmm for the evening consisted of two papers. The first by F L 
Mohlp.k was on Si}€ctr(t vxrited hy atnmu hyihogvn, (Illustiated with hmtern 
slides ) 1 lyiliogca from a Wood discharge 1 ube flowed into a tube containing 

metal vapoi and the spectrum emittofl by the mixture was photographed ()!)- 
servations of Bonhoeffer (Zeitschr f Phys chem 116.391, 1925) with swliuin 
and mercury arc confirmed So<hum and cadmium gave strong emission of ihcir 
first resoniince linos and no other lines or bands. Potassium showed the fust 
resonauce line faintly Mercuiy gave the complete liydnde band spectrum 
and also fnint emission of the resonance line at 25;i7 A caesium, magnesium 
thallium and /me gave no line or band spectra 'Hie excitation energies of 
the obsei ved lines and bands are, except for 2537 of mercury, less than 3 8 
volts, though many lines of lower energy did not appear. There are two pos¬ 
sible explanations of the radiation The metal atom may l>e excited m a three 
Ixxly collision with tw'o hydrogen atoms. In this case the entire energy of 
recombination of hydrogen, 4 38 volts, should be available for excitation 
The second possibility is that first a hydride is fonncil and that this reacts 
with H to form Hj and an excited metal atom. 'J'hc available eneigy of 
excitation is the energy of recombinat ion of H minus the energy of formation 
of the hydride. The second theory seems to offer the best explanation of the 
observations (Author'6 absUact j 

'fhe subject was discussed by Messis Bheit, ('uitTis and Hvwkkswortu 

'Jlie second paper, by W G. Bromhacheu was entitled Dtscusston of a 
barometric method of mensunng miciaft altitudes. (Illustiated with lantern 
slides.) nie altitude of aircraft is indicated to the jiilot by an aneroid ba- 
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rometer calibrated in altitude according to an altitude-pretMure-temperaiure 
relation. Thm la, for the United States, up to ^^,332 feet, 

Z = 03691.8 T„ log 

r = 288 - 0 001982 Z 
rr 0.001982 Z 

“ log./ 

^\288-0.001982Z/ 

in which Z iH the ntaiulurd altitude in feet; the prcHsuro in nullimeters of 
mercury; T and 7 the aliRolute temperature and absolute mean temperature 
respectively in degrees Centigrade. Tlie variation in the indication from the 
altitude due to aeasonal changes in air temperature amounts roughly to 5 per 
cent. 

The princi|>a1 objection to this methoil of determining altitinlo lies in the 
fact that pressure levels are indicated, not the elevation above the surface of 
the earth. Knowledge of the elevation is important for many purposes, 
especially for landing when the visibility is poor Iho indication at the 
ground level usually vanes with time due to both the variation in the baro- 
inetnc pressure and the changing elevation of the ground underneath the air¬ 
craft. Ihe I lanimctric pressu re at the ground has a vanation roughly equiva¬ 
lent to 25 feet per hour change in altitude during the passage of a well defined 
cyclone If a lauding is to l>e made in such circumstances and if the position 
of the pomter at 760 millimeters is suitably marked, the following procedure 
IS suggested for obtaining the elevation Tlio landing held personnel, at 
request, reads the barometer and radios the negiitivc of the correspxjnding 
standard altitude to the aircraft The pilot a(ljlists the altimeter dial so 
that the 760 millimetci iiiiirk and the altitude roceiveil by latio correspond. 
'Ihe elevation of the landing field is now indicated by the altimeter. 

The performance of altimeters has been greatly unproved since 1018, 
c*8pocially the elastic pro]x^rties llie inaMiiuiin hyslon^sis (the maxunurn 
difference in reading) of good instruments at a given altitude, for decreasing 
and increasing pressures, has been leduced to onc-half This difference at 
the ground level, known as the aftei-t‘ffccl, has beim rcduce<l from approxi¬ 
mately 2(K) feet to 50 feel oi less 

An improvement now in progress is that of conipt*nsatlon for the effect of 
the seasonal variation in air tenqx*iaturc "lliis compensation may be 
achieved either automatically or through manual contTol. The mechanism 
of an instrument of the automatic type now under construction was shown in 
order to illustrate the method, J<]ssentially, the mechanism is adjusted by a 
bimetallic strip or manually so that the multiplication is modified as required 
by the particular air temperature existing at the time {Author^s abstract ) 

The paper was discussed by Messrs. Judson, Bowie, Tuckekman and 
Humphreys. 

President Bowik then called upon Dr Tuckerman who spoke informally on 
the arrangements for the 25th anniversary of the Bureau of Standards, to 
take place on Dec 4th Following this, President Bowie spoke briefly on 
the accuracy now attainable in geodetic work. 

H. A. Marmeu, Recording Secretary, 
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BOTANY.' — AlfiirOM, a tieiv yenits of tiees oj Hip family Jvylnnihueae 
from Costa Rica. Paul Standley, U S. National ^luHeuni ' 

In 1924 the writer found in flower m the mnuntains southof (’artagn, 
Costa Rit'a, a tree which at the time of collect ion was supposed to be 
Oreomunnca pterocar/m Oei'st., one of the least-known and most 
remarkable trees of ('entral Amcncn. That tiee has bad a cunous 
history, and is of interest because of the fact that it. has been referred 
by some botanists to the genus Enyelhnrdlia, a grotip known other¬ 
wise from the East Indies 

Later Mr. (.1. H. Lankester fonvaided specimens of the same tiee 
collected at Juan Viftas, in the same general region, (’omparison of 
them with authentic material of Orcomuunea proved that they repre¬ 
sented a diffeient- species These new specimens were just past the 
flowering state, and the bracts \eiy small, but it was supposed that 
they might in age develop into the laige liand-shaiied biacts that 
distinguish Oremnunnea. 'Lhe Juan Vihas specimens were giNcn a 
provisional name as a new species of Oreomunnca, but fortunately it 
was decided to delay publication until more inateiial bad been col¬ 
lected. This I was able to do diinng the present >eur, when m eaily 
March a second visit w'us made, m company with }*rof. Rubc'ii Torres 
Rojas, to El Muneco, perhaps the iichest locality botanically that I 
have ever se^en. We weic fortunate in finding the trees in young 
fruit. The fruits proved to be a great surprise, for they weie not at 
all like those of Oreo-munnea, liut rather miniature w'almits 

Aside from the superficial aspect of the fiint, the free did not re¬ 
semble very closely u walnut tree. Study of the ample series of 
material now at hand indicates that this Costa Rican tree is best 
treated as the type of a new genus, which is descTibed heie 

^ Published with pcrmisHion of the Secretary of the SmithHoniaii Institution Ue- 
ooived Dec. 3, 1920 
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Alfaroa Standi., gen. nov. 

Tree, leaveH mostly opposite, estipulatc, pinnate, with no truly tenuinal 
leaflet, the leaflets numerous, mostly alternate but sometimes opposite, 
membranaceous, serrate or entire, glandular-punctate beneath, flowers 
monoecious, spicato, the spikes terminal, the pistillate flowers numerous, 
inserted singly, scssih*, the staminate flowers few, solitary and sessile at the 
base of the spike or few and arranged upon two short basal branches, bracts 
of the stanunatft flowers linear-subulate, shorter than the calyx and free 
from it, calyx irregularly 4 5-l<)bed, the lobes oblong, obtuse, stamens about 
9 , inserted in a single senes about the ovoid rudiment of the ovary, the fila¬ 
ments nearly obsolete, the anthers 2-celled, dehiscent by longitudinal sbts; 
pistillate flowers subtendixl by a minute li-lobcd frcMi bract shorter than the 
ovary, perianth ih^eply 4-lobed, the lobes oblong-linear, unequal, obtuse, 
erect, pi^rsistcnt upon the apex of the fruit, style sliorter than the perianth 
lobes, bifurcate, the stigmas subglobose, verrucose, fruit oval or obovoid, 
small, the jnsricarp nearly dry, thin, indehiseent, adhering closely to the 
endocarp; nut thin-walled, smooth, falsely 4-celled, the partitions nearly 
complete, seed.s 4-lo)ic<l to the base 

The genus is named m honor of Anastaaio Alfaro, Director of the National 
Museum of Costa Uica, who is remembereil with affectionate regani by all 
scientists who have visited ('osta Hica for many years past. His enthusiasm, 
with regard to all matters relating to natural history has done much to 
stimulate m others an interejst in the-sc* subjects In botany his chief interests 
have bmi the feras and orchids, and in the* latt(»r, ('sp(*cially, he has made 
notabb* (hscovent's To the National Herbarium he has contributed an 
extensive series of bean tifally preparwl spi*cimens of orchids, representing 
many species of this family of plants, in which Costa llica is supreme among 
American countries To Don Anastosio the writer is indebted piTsonally for 
many courtesies extended during two visits to (Josta Rica 

Alfaroa costoricensis Standi, sp nov. 

Thh' 0-12 m high or larger, the small crown composed of few spreading 
branches, bark nearly smootli, jiale brownish, branchlcts and leaf rachis 
usually deiis(‘ly hirsuti* with long stiff divaricate hairs, sometimes merely 
velutinous-pubescent or in juvenile plants glabrate, leaves almost all opposite, 
those of a pair often very unequal, or one of the leaves sometimes suppressed, 
leaflets usually 10-20, very variable, often almost all opposite, oblong to 
narrowly luncc^-ohloiig, usually 10-18 cm long and 1 5-4 cm wide but often 
larger, the lowest leaflct-s of each leaf usually miKJh reduced, acute to long- 
acuminate at apex, sessile, obtuse to truncate at base and obhquc, rarely aun- 
culato on the lower side, densely serrate with apiculat<* teeth or often entire, 
membranaceous, above glabrous or nearly so except on the costa, beneath 
glaucous or glauccaccut, usually hirtellous along the nerves ami sometimes 
puberulent between the nervw, but oftim glabrous or nearly so, flower spikes 
stout, erect, 3-5 cm. long, short-pcdunculate, the rachis densely hirtellous 
and glandular, the pistillate portion many-flowered (flowers 30-50), dense or 
interrupted, staminate flowers few, solitary near the base of the spike or 2 
to 4 on lateral basal branches less than 1 cm. long; staminate flowers 4 mm. 
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broad, the penanth glandular; pistillate flowers green, 5- 6 mm long, the ovary 
sparsely hirtellous and densely covered with golden glands, the lobes 1 mm 
wide, glabrate, the outer surface with a few golden glands, stigmas red, fruit¬ 
ing splices 12-18 cm long or longer, many-fruited, fruits oval or oliovoid, 
about 2 5 cm long and 2 cm thick, densely velutinous-hirsute and covennl 
with sessile glands, nut smooth, broadly rounded at base and apex, the endo- 
carp less than 1 mm thick 

T 5 rpc in the S National Herbarium no 1,22(>,38K, collected m moist 
forest at El Muflcco, south of Navarro, Province of ('artago, Costa IXiea, 
altitude about 1,400 meters, February 8, 1924, by Paul C Stamlley (no 
33620 ) 

The following additional collections represent the same species 

Costa Rica: Juan Vifias, alt. 1,260 m, in open pasture, June, 1922, 
C 11 iMnkexttn. La Estrella, Province of Cartitgo, Htandley 39217, 39446. 
Alto de la Plstrclla, Staniiln/ 39122 El Muflcco, Standlei/ 33.101, 33.104, 
Stamlley & Tot res .10870, 50874, 50909, .10980, 51078, 51204 

The genus Alfaroa is related to Jugtans, but differs m several im¬ 
portant characters. It is unique in the Juglandaceae in having oppo¬ 
site leaves It is difficult to make u definite decision regarding the 
arrangement of the leaves, but it is certain that most of them are 
opposite, and always those on young sterile branches. Occasionally 
on the older, larger branches there is a single leaf at a node. 

In Jvglans the leaves have a terminal leaflet In tliat genus, of 
course, the nut is rugose, and usually much roughened. 1 did not 
notice that the foliage of Alfaroa had any odor suggestive of that of 
walnut leaves, hut the glands upon the leaves would suggest the possi¬ 
bility of an aromatic odor 

It is in the inflorescence that the two gjenera exhibit the greatest 
divergence The stamhuite flowers of .Itiglam are borne in slender 
drooping catkins; in Alfaroa they are home singly at the base of the 
erect pistillate spike, or upon two short siMxnal lateral branches. 

Trees of Alfaroa are abundant in the wet mountains south of 
('artago, especially at lOl Mufieco, where they are plentiful among othei 
trees on the tops of the hills. The plants sometimes flower when they 
are mere shrubs, and the aspect of the mature tree does not suggest a 
walnut tree ’^I'he jiale under surface of the leaves is striking, and the 
young leaves are usually handsomely colored with red and pink. 'Hie 
long spikes of small fruits, recurved by their weight, are home in great 
profusion. 

For this tree I was given by a guide the name qaulw, but this name 
was disputed by other persons. No use is made of the nuts, appar¬ 
ently. I have not seen the nuts when mature and fresh, and do not 
know wliether they are edible. 
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ZOOLOCI Y.^ — Five new Chinese squirrch} A. Brazier Howell, 
II. S, National Museum. 

Among the ('hinese mammals in the United States National Museum 
are specimens representing fi\e new races of sciuromorph rodents, 
which may be known as follows; 

Eutamias asiaticus umbrosus aubsp. nov. 

Ty]K ,—Male adult, akm and skoloton no 240744, U S. National Museum, 
from 140 milen south of I^neliowfu, Kansu, ('hina, August 21, 1923. Col¬ 
lected by V U Wulsin, National (ieographic Society Central China Expedi¬ 
tion, original number 1118 

Diag7u>iiiH dai k coIotimJ chipmunk differing from in/crccsfior, its nearest 
ally, in the absence of gray liairs throughout the darker areas of the head and 
shoulders The coloration of the head is darker and duller, and the gray tips 
to the hairs u[>on the upper side of the toil practically hide any ochraceous 
markings 

Sktn — As above, with tli(' transition between the color of the sides and the 
buffy wlulish of tlie under i>arts more* abrupt than in intercessor The whole 
anhTior half of the dorsum presents a much more saturate appearance, the 
pclngi' is longer and there is a more pronounced ochraceous overwash on the 
two tnoduil light stnpt's of the middle back The feet are also slightly darker 
and more ochraci^ous, this being more pronounced ujMin the fore feet. 

Skull — Ah in inicicesM}r but a bit more slender and bullae smaller, although 
this difference may not hold good m series, as but one good adult skull is now 
available 

Meamiemeriti —Colk^ctor’s measurements of the type arc: head and body, 
155, tail, 115, foot, 38, (*ar, 17 Total length of the skull is 42 mm. 

Malmal — Vimv siiecimens two from 120 and 140 miles south of 
lianchowfu, and two from Sungpari, Szechwan 

R(marks —Although the* skins an* in summer pelage it is obvious from the 
coat that it w a iimrc strictly mountainous form than is tnferccK«fir The 
Kansu examples are evidently from the north slope of the Minshan Kangc of 
inounliuiiH, which marks the boundary betw'een that province and Szechwan, 
while the Sungtian specimens are from just south of this range Whether the 
race IS confined to this circumscribed region is a matter for conjecture 

Dremomys rufigenls lentus subsp. nov 

Type —Male adult, skin and skull no. 240384, U S. National Museum, 
from near Wenchuonshem, Szechuan, China, altitude 6000 feet; August 14, 
1924 C'ollectiKl by D. (' Oraliam, original number 14. 

Duigmms —A rather large race, with back, flanks and clieeka uniformly 
colored Hufous of umierparts confined to chin and upper bps, anal region, 
and faintly along the inner margin of tlie hmd legs. Postauricular spots 
buffy. 

Skin - With the exci'ption of the postauricular spots, which are rather well 
defined, the whole upper surface, including feet, flanks, head and cheeks, 
arc uniformly colonxl, the jialcr annuiations of the hairs being more olivaceous 
than brown The tail as usual is darker because of the greater preponderance 

^ Received January 10, 10*27 
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of black upon the hairs. Below the rufous areas are rather sharply confined 
to a narrow sj^e a couple of millimeters wide along the upper hps and upon 
the ebin, and in the anal region, almost exclusively upon the base of the tidl, 
but a narrow border of this color extends along the inner side of the hind leg. 
The throat, chest and belly are overwashed with gray showing a faint sug- 
^tion of buffiness. The under side of the tail is paler than the upper only 
because there is less black distad upon the hairs. 

Skull —The right ^rgoma is broken and the occipital and bullae are missing. 
On the whole the skull resembles that of belfieldt, but the anterolateral parts 
of the nasals extend farther ventrad, the premoxillae extend a marked distance 
farther caudad beyond the nasals, and the incisors arc longer and heavier. 

Specimen. —One, the type. 

Jlfeosuremente.—Collector's measurements are as follows: head and body, 
200; tail, 1<55; foot, 50. ''J'hc total length of the skull is about 54; mterorbital 
width, 14.3; shortest len^h of nasals, 10 8; tips of nasals to caudal termina¬ 
tions of the premaxillones, 20 7 mm 

Remarks —No specimen of the Yunnan race omaius is available, but this 
is easily distinguished freun lentus by the ferruginous checks extending 
nearly to the level of the ears. In the same respect the latter differs from 
the typical race, and from beffteUh which has not only bright cheeks but much 
ferruginous in the tail as well. 


Sciurus canlceps canigenus subsp nov. 

Type —Male adult, skin and skull no 241509, U S. National Museum, 
from Ilaycnhsien, Hangchow Bay, Chekiang, China, Deci^mbei 10, 1925. 
Collected by Arthur de C. Sowerby, original number 1515 

Diagnosis ,—A rather small race C'hin and cheeks very gray and without 
facial markings. No silvery tips to the hairs of the tail, and the terminal 
tuft exhibits a tendency to be black at base 

Skin .—The dorsal surface is of the normal sciurine annulated pattern, 
perfectly uniform save for a barely appreciable tendency toward dorkemng 
upon the head, though not upon the shoulders The dorsal hairs have pale 
tips and the general tone of this surface vanes from brownish to paler and 
grayer, this possibly being due to age but not to season. "J'hc cheeks, muzzle 
and chin are dark silvery gray with no vestige of brown. The ears are short 
and scantily haired and there is a whitish postauncuar spot entirely hidden 
by the cars in the dried skins. The tail is umcolor with the back save that 
the annulations arc coarser, 'rhere are no white tips to the eaudal hairs but 
the terminal tuft exhibits a tendency—very strongly marked in one in¬ 
dividual—to be black at base with the usual huffy tips to the hairs. The feet 
are gray, modified by the presence of black hairs The gray of the chin ex¬ 
tends upon the throat, but m the grayer specimens especially this is alt«Ted 
upon the chest to a creamy tint, and in the browner ones, to a faintly 
ochraccous overwash, which extends over the belly and the inside of the hind 
legs. 

Skull —As with so many sciuromorphs, there is nothing particularly dis¬ 
tinctive cranially, save that the skull is much smaller than in true caniceps. 

Measwremenis —Collector's measurements of the type arc: head and body, 
194; tail, 156, hind foot, 47, and ear, 21 mm. Measurements of the skull are: 
total length, 50; zygomatic width, 30.5; mterorbital width, 17, and upper 
tooth row, 10 mm. 
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Jifa/maZ.—Two specimens from Kangpu and three from Haiyenhsien, 
both locahticB m Chekiang. 

Remarks ,—The rclatioi^ip of this race unquestionably lies with cantcepa^ 
although it may ultimately advisable to assign it full specific rank The 
occurrence of a squirrel of this group so far east m China is somewhat of a 
surprise. As the specimens at Imnd were taken in winter it is evident that 
this form does not assume a brighter coat at this season as do some of the 
other aubapc'cies Unfortunately, the only skin available of true mnicepa 
is m this bright pelage, but it is evident that mm^eniia is browner about the 
top of the head, tJie frt't are more silvery (less huffy), and cantcepn entirely 
lacks the ochracoous wash of the underparts. 

Petauiista rubicundus, sp. nov. 

Tu])€ —Nursing female, skin only; no. 240857, I' S National Museum, 
from Mapientung, Sz<‘chwan, China. Killed by native hunters in the fall of 
1924 and secured by D ('. Graham 

I)iagnom'< —A flying squirrel with underparta light but bright rufous; 
face, chin, sides of lU'ck and feet darker rufous, and hairs of the remainder of 
the liotly giving the apj>earancc of being broadly tipix^d with the same color. 
Tip of tall black 

Skin —'rhe underparts are palest mediad, being almost apricot color, 
but gradually deepemng to intense rufous upon lh(^ throat and borders of the 
membranes The [(M^t art* of the same color but a trifle darker The pelage 
of tlu» dorsal surface w thick and full, plumbeous at base, the shorter hairs 
with brown tips The very numerous guanl hairs are annulatod first very 
dark brown, then black for one or two nulhmeters followed by ochraewus 
rufous for some ten niiUimeters, and finally, short tips of glossy black, the 
latter hardly distingiushable in general effect The ears are thin and almost 
hairless, and the postauncular spots arc not diff(Tontiated The hairs of the 
fact' are di'ep rufous with plumbeous bases and short black tips, rt'SuUing in a 
rich effect The proMinal jxirtion of the tail is dull mahogany, with short 
black lips that gradually Umgthen caudad until the tail tip is entm'ly black. 
The skin is iinaccompunietl by measurements but the hind foot has a length 
of about 72 mill 

AfaUrmL-A)ne spccunen, the type. 

Remarks —The tyix* is a flat skin in beautiful pt*lage and tlic ammal 
was skinned through the mouth in a truly expert manner, leaving no dis- 
cermble break in the pelt Unfortunately the skull is missing, but the 
specimen is evidently so diffortmt from anything heretofore described that I 
have no choici' but to name it An effort to ostabhsh tentative relationship 
with some of the Indian members of the genus was without result. 

Petaurlsta sukatusi sp. nov. 

Tijpe - -Female adult, skin and skull no. 21920G, U. S National Museum, 
from Hsinlungshan, 65 miles northeast of Peking, Chihli, China, altitude 
3000 feet; August 18, 1917. Collected by Arthur deC Sowerby, original 
number 1017. 

Duxgnona—K small Petaunuta with dorsal coloration of the general type 
of P. melanopiertui, ieiu-ogenys, etc. Maxillary incisors, very broi^, each with 
a well-defined groove. 
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SkifL —The hairs of the middle back are plumbeous at base and browner 
distad, while nuraorous longer hatrs have buffy tips. The hairs of the sidesL 
especially upon the hips, and of the upper parachutes, lack the browner distal 
po^on mentioned above and appear almost black, except for the buffy tips, 
lliere is but the suggestion of an ochraceous spot behind toe car, and ochrace- 
ous areas upon botn^eye hds The remainder of the head is distinctly hghter 
than the back and much gniyer The dorsum of the feet is so dark as to be 
practically black, ticked with a few buffy hairs. Upon the under surface of 
the body proper of the type specimen the hairs are palely plumbeous at base 
with white tips upon those over the throat and binder belly, but with buffy 
tips elsewhere, wnile the hairs of the ventral surface of the parachute are 
wnolly ochraceous. In the skin of the topotype these latter have plumbeous 
bases. There is a sharply-defined sooty spot upon the chin as is usual in 
many species. 

Skull —In general conformation the skull much resembles that of leuco^ 
genyHf but the total breadth, as well os the width of the rostral tip, is narrower, 
and the interpterygoid fossa is much dei*p<‘r The inolariform teeth are of 
the same type as in melanopUrua^ the premolar being a trifle araaller than the 
first molar The maxillary incisors are brood (3 mm) with a well defined, 
broad groove laterad to the middle Close inspection shows that this 
groove exhibits a tendency toward doublenoss, with an extremely faint ridge 
between The mandibular incisors ore correspondingly robust 
Mvamremenl^ —(^Hector's measurements of the type and topotype are: 
head and body SlO^SOo, tail, 343- 330, foot 65 63, and ear, 40 mm Measure¬ 
ments of the skulls arc: condylobasilar length, 54^52 5, zygomatic width, 
41.5-41, mterorbital width, 15-14 6, maxillary tooth n)W, 13.7-14, and 
greatest width of maxillary ineisive alviMih, 8.7-9 

MoUnal - Three specimens, two, including the type, from Hsmlungshan, 
and one skin without skull from EasU'rn Tombs, C’hihli 

Remarks —All spec)m(*ns of the ('hinese members of this genus of what 
may be ti'rmed the normal sciuropU'rine type of coloration have heretofore 
been referred to cither P melarwpterus, xanihotis^ or filchnerinae I'he last 
IS a large squirrel probably identical with xanlhoiis. Since Milne-Edward’s 
original description of the last-mentioned, the only published record of its 
capture noted is that by Lyon (1907) of a spt'Oimen from Kansu. This is 
before me and seems to be at least subspecifically distinct from meUinopUrus, 
and differences in the molar pattern renders it not unlikely that the relation¬ 
ship 18 not that close At any rate, thew* flymg wiuirrela are of large size with 
skulls normal, including narrow, simple, maxillary mcisors 

The reference of chief interest in the present connection is that of Pere 
Huede (Mems Hist Nat Emp Chinois, IV, 1898). In this there is quite 
lengthy discussion of the molar pattern of several flying squirrels, but none 
of the incisors His identiflcations need careful checking, to say the least, 
but bis plates seem to be exceptionally good and accurate Turmng to his 
figures illustrating several views of his so-called Pteromys melanopterus it is at 
once seen that this is a very different aminal from that of Milnc-Edwards, 
distinguishable instantly by the broad, groovedj maxillary mcisors. Compari¬ 
son shows that these figures are exceptionally fine representations, in every 
respect, of the skull of P. siUcatua. 



84 JOURNAL OF THB WAflHINOTON ACADRICT OF BCI11NCII8 VOL. 17, NO. 4 

It was at first thought that this character was probably of generic sig¬ 
nificance, but it was found that the maxillary incisors of P. fvMnw —a very 
different t}rpc of squirrel—may vary from the pattern normal for the genus 
in somewhat the same direction. In four skulls from Kashmir two have 
simple incisors, a third is faintly ridged and grooved, and a fourth more 
defimtely has four faint ridges and thi^ equally faint grooves of the same 
width between them. To my mind this circumstance at once settles iri the 
negative the question of generic, or even subgeneric, separation of the Chinese 
examples. 

The skin from Eastern Tombs, without skull, date, or measurements, is 
almost certainly a winter specimen of this species. Its pdage is denser, it 
largely lacks the ochraceous tone to the underparts of the body proper, and 
the head is considerably darker; but it is similar in other respects. 

ENTOMOLOGY.— Notes on the Dexxid genera Cordyligaster and 
Eucordyligaster.' J. M. Aldrich, U. S. National Museum. 
(Communicated by S. A. Rohwer.) 

In some material received from Professor Melander was a specimen 
of a yellow Cordyligaster from iiSouth America; the process of identifiesr 
tion led to some results worthy of publication. It would seem that 
no yellow forms have come to light since the description of two species 
about eighty years ago. 

There are two American genera closely allied in all but one character. 
In Cordyligaster the calypters are very small, while in Eucordyligaster 
they ore of normal size. The difference is striking. The former genus 
has three known species and the latter two; all five are tropical, but 
one has a wide northern range and is common in the vicinity of the 
District of Columbia. This species, Eucordyligaster minusculus, 
is so unmistakeable and so well represented in collections that the 
generic characters may be omitted here. 

CoRDYLiQAsTER Macquart 

Cordyligaster Macquart, Dipt, Exot. 2 (pt. 3): 247 (reprint 90) 1843 — 

Schiner, Novara, 322. 1808.—Van der Wulp, Tijdsch. v. Ent. 28:191. 
1885; Biologia, Dipt. 2: 252 1891.—Coqi^ctt, Type-Specics N. A. 

Dipt 527. 1910.—Adams, in‘n^Williston’s Manual, 1908.— 

Townsend, Ins. Ins. Menst 4: 12^ 1916. 

Megislogaster Macquart, Dipt. Exot- Suppl 2 (pt. 2): 185 (reprint 
212) 1861.—Townsend, Ins. Ins MeUst. 4 : 7. 1910. 

CordyUdexia Gigho-Tos, Ditt. del M^ 3 : 07. 1894. 

Eucardylidexvi Townsend, Ins. Ins. Menst. 3: 41. 1915. 


* Reoeived January 18, 1927. 
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The sole oiigmal species of Cordyligaster was Dexia peiiolaia Wiedemann; 
Megistogaater had two species, of wluoh Townsend designated fuacipennie 
Macqu^ as type in 1016; Coi^ylidexia was a new name proposed on account 
of supposed preoccupation, taking Dexia i^twlata as type. CMuillett, 1910, 
showed tiiat the name is not preoccupied in the strict sense, aucordyltdexia 
was proposed for a now species, E, ategrdaia Townsend, which Townsend sub¬ 
sequently stated was a S 3 monym of petiolata. 

Key to Species of Cordtlioasteb 

1 . Antennae, palpi, logs and abdomen black.. . .petiolatus Wiedemann 

Antennae, palpi, legs and abdomen yellow or mostly so... . .2 

2 . Femora wit^ bl^k bands, hind coxae black tipuliformis Walker. 

Femora and hind coxae yellow.anaUs Wiedemann. 

CouDYLiGABTER PETIOLATUS Wicdemann. 

Dexia peiiolata Wiedemann, Auss. Zweifl 374. 1830 

Cordyligaater peitolaius Macquart, Dipt. Exot 2 (pt 3): 247 (reprint 
90) 1843.—Ilondani, Esamo. .. .Ditt. Brasil. 76. 1848—Schiner, No¬ 
vara 322 1808—Van dcr Wulp, Tijdsch. v Ent 28: 191 pi 

f.1,2. 1885,—Townsend, Ins Ins Menst 4: 122. 1916. 

Megiaiogaaler fu8ci])€nnt8 Macquart, Dipt. Exot. Suppl. 2 (pt. 2): 186 
(reprmt 213), pL 19, /. 7. 1851. 

Eucordylidexia alegulata Townsend, Ins Ins. Menst. 3: 41 1015 

Originally described from Brazil, and reported from Panama, CJosta Rica 
and Guatemala by Townsend, in 1915. In addition to the specimt^ns men¬ 
tioned by Townsend, the National Museum now has two from Rurrenna- 
b^ue, Rio Beni, Bolivia,collected by Dr. Wm. M. Mann on the Mulford 
Biological Exploration, and one from Belem, Par4, Brazil, collected by P. X. 
Willies for the Hawaiian Sugar Planters’ Experiment Station. 

ConnYLiG ASTER ANALis Mocquart 

Megiatopoda anaUs Macquart, Dipt. Exot. Suppl. 2 (pt, 2) 187 (reprint 
214). 1851. 

Cordyligaater analia Townsend, las. Ins. Menst. 4: 122 . 1916. 

Described from a single male from the Amazon. The type had the fourth 
abdominal segment bl^k except its anterior border. The specimen from 
Professor Mefinder, a female which I provisionally place here, is from British 
Guiana (Parish, collector); it has the fourth abdominal segment wholly 
yellow, as well as the legs and coxae. The only black color is on the thoracic 
dorsum, base of scutellum, metanotum, and a spot just above the hind coxa, 
which fades out upward. There is only a single pair of orbital bristles, the 
upper. The dorsum and pleurae are covered with golden pollen, but on the 
former the black remains visible in four large oval spots arranged in a square. 

CORDTUGABTER TIFULIFOBUIB Walker 

Cordyligaaier iiptdiformia Walker, Trans. Ent. Soc. new ser. 4: 205 
(reprmt 17). 1867.—Townsend, Ins. Ins. Menst. 4: 122. 1916 

Described from a female, from "South America.” I know of no other 
epeoimens. Townsend thought this and C. anahs must have been described 
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from immature or bleached specimens, but my new yellow speeunen is per¬ 
fectly normal, rendering this explanation improbable. Walker desonbes 
the abdomen as ferruginous, the base of the second and third segments 
testaceous. 

Eucohdtugaster Townsend 

Eucordyligasi^r Townsend, Ins. Ins. Menst. 4: 123. 1016. 

The type was dt^signaUnl as CordyligaHier yeptenirumahs Townsend. With¬ 
in recent years the National Museum has received a cotype of Cardyligaster 
minusculua Von der Wulp, which has been compared with the type of ecp- 
teninonalis and proves to be Uie same species. 

EucoRDTLiaAsTKR MiNuscuLus Van der Wulp 

Cordyhgdyter vnmviculiut Van der Wulp, I'lologia, Dipt 2: 252, pL 6, 
/. 7, 7a. 1891—Banks, Ent. News 18:450 1907.—Thompson, 

Psyche 17: 212 1910—Johnson, Psyche 19: 103. 1912—Daecke, 

Ent. News 26: 42 1915. 

Eurordylidexta tninwiculus Giglio-Tos, Ditt. del Mess, (pt 3) 67 1894, 

Curr^yhgastcr yepietUrtonalis Townsend, Aim Ent Soc. Amer, 2: 212. 
1909, Ins Ins Menst. 3: 41. 1915 

The species, as already stated, occurs commonly about Washington. 
Daeck(» notes it at Marietta, Pa , the farthest north of the records Thompson 
pointed out the synonomy of aeplenlrtonaha, 

Eucordyligaster ntomala Townsend 

Cordybgasler nyonuila Townsend, Ins Ins Menst 2: 93 1914. 

Eucordyligcifttfr nyomala Townsend, Ins Ins^Menst 4: 123 1916 

Known cmly in the single male type from Nuinala, Peru. It is readily 
distmguished from peptentnonaby by its yellow palpi; the thoracic dorsum is 
coveretl with goldcm pollen with faint dark stripes in front; the antennae are 
dark red 


ENTOMOLO(jY,- Descriptions of new genera and species of Mallo- 
phaga, together with k£ys to some related genera of Menoponidae 
and Philopieridae,^ H. E. Ewing, U. S. Bureau of Entomology. 
(Communicated by S. A. IIohweb.) 

In the Chapin collection of ectoparasites, recently donated to the 
United States National Museum, are some rare, and in many instances 
unusual, Mallopbagan specimens. These specimens, mounted by 
Dr. E. A. Chapin, are in excellent condition for showing many of those 
minute chitinous structures which are coming to have such an impor¬ 
tant part in our recent diagnoses of Mallopbagan genera and species. 
In this paper six new genera are established. Although no figures are 
given, it is believed that the keys supplied will show probably more 

> Received January 19, 1027 
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clearly than figures would, the significant taxonomic characters and 
also the relationships of the newly established genera to the pre¬ 
viously described ones. The generic concept used in establishing these 
genera predicates that all the si>ecieB of the genua shall possess two 
or more correlated characters of more than specific importance. In ad¬ 
dition to the six new genera proposed, seven new si>ecies are described. 

A New Species of Trimenopontdae 
Philandesla foxi, new species 

Forehead provided with only small setae. Antezinae four-segmented; 
second segment with very broad, truncate process, bearing two long setae at 
angle, last segment longer than broad. A short seta is situated on expansion 
over antennal fossa just in front of the eye 

Prothorax about two-thirds as broad as head and with a marginal row of 
about a dozen long setae, os well as a pair of small spme-hke setae on the 
angles and another pair behind the first pair of long marginal setae, Ptero- 
thorax shghtly brooder than the proihorax and with straight, strongly 
divergent side's 

Kaeh abdominal segment t 3 rpically with a distinct, posterior, transverse 
row of setae and an indistinct anterior transverse row. Next to lust segment 
of male about twice as long as the others. J/OSt si'gment of female with a 
double comb of short, marginal setae 

G<^nital armature of male very peculiar The structure taken to be the 
basal plate anwfl from about the middle of the abdomen and is divided into 
four ppocesBos; two short outer processes that arc broadened and provided 
with a spinc-like appendage' distally; and two long inner processes Par- 
aineres free, straight and broadened at their tips; endomercs united, extend¬ 
ing beyond the tips of parameres 

liCngth of female, 2 12 mm.; width, 0 93 ram lA'ngth of male, 2.20 mm 
width, 0 81 mm 

Type koat and type locality,—Marmoia flaviverdris from Hrewster, Wash¬ 
ington State. 

Type —rat. no. 40135, S N M 

Described from one male (holotyp<') taken from typo host collected 1918, 
by F. W. Jjogan, BrewstcT, Washington, and from one female collected at 
New York City, from a rat (Raiiuui nonyegteus) and sent in by Dr. (.arroll 
Fox. The manuscript name, without description, of this species was pub¬ 
lished in a list of ectoparasites of the genera Railus and Mur for the New 
World by Fox in his “Insects and Disease of Man,” page 217. This name, so 
published in 1925, is a nemen nitt/am, and becomes validat'd with this 
senption. P. foxi diiTers from P, iotmtiendt Kellogg and Nakayama in a 
number of characters. It has eight large setae on the posterior margin of the 
head instead of the four as on loumaetSt, and at least a dozen large raargini^ 
setae on the prothorax instead of the half dozen of the other species. This 
species is also related to species of Dennyus in a number of ways. 
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New Menoponidab 
Acolpocephalum, new genus 

antennal segment subhemisphoncal. Eyes degenerate, situated on 
margin just behind antennal notch. Pterothorax enlar^^, broader and much 
lonf^cr than prothorax. Abdomen with nine segments, first and second 
similar. I^egs very short and stout, femora inflated; flrst tarsal segment 
extending distallv and overlapping second for over half the length of the 
latter. Tarsal claws very small and weak, almost vestigial on second and 
third legs. 

iGenotype and its host Hpeciea, —Acolpocephalum brevtpesy new species, 
from PtiloTiH vtctonae 

Only a single species is included at present in tliis new genus The tarsal 
characters found in this species arc different from those of any Mallophagon 
six'cics known to the writer. 

Acolpocephalum brevipes, now species 

Head compact, as broad os long, Free margin of forehead almost but not 
quite, evenly rounded Mandibles sharply pointed, without crushing sur¬ 
faces or transverse ridges, left mandible shghtly smalltT than right and with 
two sliorp, tooth-likc projections at the end. Temporal lobes subquadran- 
gular 

Prothorax about three-fifths os broa<l as the head, with rounded lateral 
margins and a peg-Iiko spine on anterior corner Pterothorax as broad as 
greatest width of abdomen, sides shghtly outwardly curved and strongly 
divergent posteriorly A few spme-liko setae are situated at each po8b»riar 
corner of pterothorax. 

Abdomen about one* and a half times os long as broad and with posterior 
end broadly and evenly rounded A long seta springs from the lateral margin 
of (»ach segmemt, whieh typieally bears in addition a transvorst' row of setae. 

Legs almost of the same size, but second pair slightly larger than the hrst 
and the third slightly larger than the second. Femora of all the legs about 
two-thirds as broad as long, those of third pair not quite as stout as those of 
the other two pairs Tibiae of all legs very short and stout, those of first pair 
about one and a half tames as long as broad at their distal ends. Lost seg¬ 
ment of each tarsus very stout, strongly curved on outer margin and ter¬ 
minated with minute to vestigial claws; claws on tarsus I beat developed, the 
outer about twice as largo as the inner. 

Length of female, 1.11 mm., width, 0.41 min. 

Type host and type loealtty,—Pttlons victonae, from Queensland, 
Austi^ia. 

Type .—Cat no. 40130, U. 8. N. M. 

Described from a single female (holotype) taken from skin of rifle bird, 
PUlons vtctoriae, from Atherton Tableland, Queensland, Australia. 

ChopinlEi new genus 

Forehead greatly reduced, broadly rounded in front. Mandibles situated 
almost approximate to anterior, free margin of olypeus. Last segment of 
antenna capitate. Antennal fossa covered above by a transversely notched 
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Gxpanaion of the head, the postmor part of which bean the double cornea of 
the eye on its free margin. Prothorax larn, with almost stnught, postenoriy 
oonverg^t aidee. Pt^thorax undivided, with almost straight, posterioriy 
divergent sides. Abdomen broad^ of nine segments in fen^e and ten in 
male: first and second segments similar. First segment of each tarsus but 
slig^ilv overlapping the second; tarsal claws well developed and subequal 
on each tarsus. G^tal plate of male broad and fiat, not rod-like. 

Qenolype and its hast apeaes —Chaptnta rebuata, new species, from Cera- 
togynma atrxUa. 

This genus is established for the single new species, and at the suggestion 
of Dr. Chapin, the collector of the specimens. It is related to Actomitho- 
phxliu Ferris but differs from Ferris’ genus in the shape of the forehead, 
position of the mandibles and type of gemtal armature of the male. 


Chaplnia robusta, new species 

Head decidedly “hat-liko,” the almost strai^t contour of the sides of the 
forehead is contmued far beyond the bases of the antennae and along the side 
of expansions over the antennal fossae Mandibles small, equal, simple and 
pomted at tips. Antennae of typical Menopon type, but third segment 
reveahng traces of its fused condition by breaking off easily near its base at 
suture line; last segment slightly longer than broad 

Prothorax about two-thirds as br^ os head and bearing a conspicuous 
spine at each anterior oornor. Pterothorox the mirror of prothorax consider* 
ably enlar^. At each posterior corner of pterothorax there is a lateral 
pecten of five or six spme-hke setae, two of which in the female arc much 
longer than those of the male. 

Abdomen broad, constricted somewhat in front and bearing a few very 
long lateral setae, those on the seventh and eighth segments bemg especially 
conspicuous. 

Gemtal armature of mole large and heavily chitimzcd. Basal plate cx- 
tendmg backward from fifth abdominal segment, it is broad and strap-likc 
Posteriorly the basal plate divides into two slender lateral arms and a stout, 
distolly split central piece; which structures bear the parameres and endo- 
mere respectively. Parameres rather slender, upwau'dly curved, more or less 
hook-like structures which encompass the endomere laterally Fndomere 
larp and curved, plate-like with a pair of lateral horns. Penis absent. 

Legs long, the tibial segments particularly bemg slender. Patch of setae 
on each posterior femur pronounced. Second tarsal segments of all the legs 
very slender. 

Length of male, 1.50 mm.; width, 0.70 mm. Length of female, 2.00 mm.; 
width, 0.00 mm. 

Type host and type locality,—Ceratogymna atrata from Congo, Africa. 

Type—Cat. no. 40187, U. S. N. M. 

Described from one male (holotype) and one female (paratype) collected by 
E. A. Chapin from the skin of hombill, Ceratogymna atrata, tf^en November 3, 
1917, at Nytonga, Congo, Africa. 
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Amynidea, new genus 

Forehead reduced and evenly rounded in front. Antennae five-s^mented 
(third segment showing suture near base), with last segment cyUndrioal. 
Antennal fossa covered above by a transversely sutured expansion of the 
head. Eyes wanting. Pharyngeal sclerite well developed. Prothorax 
large, without sternum, the sternal region being largely covered by the plate- 
hke coxae of first pair of logs. Pterothorax broader than long and with 
straight posterior margin Female with a whorl of conspicuous subequal 
spines on the posterior margm of last abdominal segment. Typically each 
abdominal segment is provided on each side ventrally wi^ a brush of setae, 
smaller than Uiosc which clothe the body. Femora of third pair of leffl each 
with a ventral patch of setae. First tibiae without spurs at distal ends; 
second and third tibiae provided with tibial spurs. First tarsal segment of 
leg I large and overlapping the second segment, first tarsal segment of legs 
II and III much smaller and not overlapping second segment. Subequal 
tarsal claws well dcvolop<*d c)n all the legs. Gcmtal armature of male compact 
but complicated. plate, plate-bkc, but very deeply incised posteriorly 

for the reception of the compheated endomeres and bearmg thorn-like pro¬ 
jections from the inside margins of lobes bounding incised space. Paramcres 
free, movable appendages 

Genotype and its hoel species.—Menopon ventrak Nitzscb, from Argusmnue 
argm 

This genus is established for the peculiar Menopon of ArguaianuH species 
The writer has examined three males and three females of this species taken 
from the argus pheasant, Argimanus argm, collected at Trong, Lower Siam, 
and one female from Argmianus grayt taken m West Borneo. The absence 
of eyes, the presence of tibial spurs on the second and third tibiae, the whorl 
of spines on the last segment of the female and the peculiar and compheated 
gemtol armature of the male constitute a striking combination of characters 
for tlie delimitation of the genus. 

Numidicola, new genus 

Forehead reduced and broadly rounded. Antennae long, fivcHsegmented, 
tlurd segment small and forming a pedicel to the fourth, mth segment long, 
filiform Antennal fossae roofed over above by an unsutured expansion of 
the bead Eyes vestigial and on the free margin of expansions over antennal 
fossae. Pharyngeal sclerite large, conspicuous. Prothorax very large, about 
as broad as head, prostemum wantmg; large, plate-like prccoxae meeting on 
meefian line Pterothorax not larger than prothorax, very short, sidra mark¬ 
edly divergent posteriorly. Abdomen with ver^ short segments, eight in the 
mole and nine in the femaJo, each typically with a singlo transverse row of 
setae. First tarsal segment of each tarsus but slightly if at all overlapping 
the second. Each tarsus terminated distally with two well-developed, equm 
claws Genital armature of male with rod-like basal plate, free porameres 
and largo distally free endomeres. 

Genotype and its host species.—Numidicola Umgtcomis, new species, from 
Nvmida ansorgit. 

Included with the t 3 rpe species in this genus is the Menopon anJknnaJtwn 
of Kellogg and Paine. The combination of two characters is enough to dis- 
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tin guifih this genus from the others of Afenoponidos. These are the presence 
of long, filifonn, five-s^mcnted antennae and the position of the eyes on ihe 
znarginB of the undivided expansions of the head covering the antennal fossae. 

Numidlcola longicomls, new species 

A fragile, very hairy, golden colored specie. First segment of antenna 
slightly longer than broad; second ^gment cylindrical, twice as long as first, 
third segment minute, enlarged toward the tip, about half as long as the fourth; 
fourth about half as long as the fifth and broadest toward its distal end; 
fifth segment filiform, not clubbed, although it is broadest near the tip; it is 
about one and a half times as lon^ as three and four combmed. Eyes ves¬ 
tigial, without pigment, but showing two degenerate corneas. 

Prothorax as broad as the head, broadly rounded posteriorly and bearing 
a marginal row of closely set, long setae Pterothorax with a few spino-like 
setae on lateral margins and a row of close-set, long setae on postenor margin 
Abdominal setae in close-sct rows, some of them somewhat flattened. 
abdommal segment of male studded above with many short spmes. 

Genital armature of male: Basal plate long, flat, widening posteriorly, 
parameres long, slender slightly curved and blunt-pomted at tips; endomeres 
similar to parameres but stouter, attached to sac, outwardly curved. The 
endomeres extend posteriorly shi^tly beyond the parameres. 

Hmd legs slightly larger than the middle ones, femur III with ventral patch 
of setae. Tibiae II and III each with about eight spines on inner side, the 
more distal being the stoutest. 

Length of male, 1.35 mm , width, 0.64 mm. Length of female, 1.26 mm ; 
width, 0.71 mm 

Tyj}e host and type locality,—Numida ansorgit from British East Africa 

Type elide ,—Cat no 40138, U. S N. M 

Description based on five males and one female (two immature specimens 
were obtomed) taken from the skin no 243182 U S. N. M , of the gumea, 
Numtda ansorgiif collecfcd at Tana Kiver, British Eaat Africa, August 26, 
1012. This species differs from N, antennatum (Kellogg and Paine) m the 
shape of the antennal segments and in the structure of the genital armature of 
the male. 

Key to Some Related Genera of Menoponidae, Including Those 
Described in this Paper 

1 . Antennal fossae open above (ocular emarginations deep) or only slightly 

covered by expansions from head; last segment of antenna usually 
clavate, rarely capitate; temporal lobes large, somewhat subrectangu- 
lax; eyes present, and not vestigial . . 2 

AjDtennal fossae largely or entirely covered above by lateral expansions 
from the top of head; last segment of antenna variously shap^, tem¬ 
poral lobes rarely subrcctangular, eyes usually present, but frequently 
degenerate . . . . 6 

2. Postenor femora and abdominal sterna without definite ventral patches 

of setae, although combs of spines may be present ... 3 

Posterior femora and certain abdominal sterna with definite ventral 
patches or brushes of setae ..... 4 
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3. Pterothorax (meeo-metathorax) enlarged, much larger than prothoiax; 

first segment of each tarsus overlapping the seeond for about half the 
length of the latter; tarsal claws minute to vestu^. Small stout 

lice on parrots. Acolpocephidum, new genus 

Pterothorax normal; first segment of each tarsus shghtly or not at all 
overlapping the second; tarsal claws not vestigial 

Colpocephaluni Nitzsch 

4. Setae of femoral and sternal patches smaller than those clothing the 

body Heleonomus Ferris 

Setae of femoral and sternal patches as large as those which clothe the 
body ..... . . _ 6 

5. Forehead broad and rounded with large mandibles in normal position; 

genital armature of male weak with long rod-hke basal plate 

ActomithcqihllaB Ferris 

Forehead reduced, triangular, with small mandibles situated approximate 
to the front margin of clypeus; gemtal armature of male large with 
broad basal plate Chapinia, new genus 

6. Posterior femora and certain abdominal sterna with definite ventral 

patches or brushes of setae 7 

Posterior femora and abdominal sterna without definite ventral patches 
or brushes of setae 8 

7. Pharyngeal sclerite present; second abdominal stemite sometimes with 

a pair of asters of heavy spines on posterior margin 3 

Pharyngeal sclcritc wanting, second abdominal sternitc never with asters 
of spines Denn3PiE Neumann 

8. Temporal region of head of usual shape, and much broader than forehead 
‘ and prothorax; postenor margin of last abdominal sement without row 

of spine-hke setae; pmsternum present, last antennal segment capitate 

Mynidea Waterston 

Temporal region reduced, but httle broader than forehead or prothorax; 
prostemum wanting; procoxac expanded into body sclentes; last 
antennal segment not capitate 9 

9. Expansion of head skeleton covering top of antennal fossa divided by a 

transverse suture; female with a row of stout spines on the postenor 
margin of last abdominal segment .Amynldea, new genus 

Expansion covering top of antennal fossa entire; female without spines 
on posterior margin of last abdominal segment 

Numldicola, new genua 


New Philofteridae 
Bchlnophilopterus, new genus 

Clypeus separated from head by distinct clypeal suture; appearing deeply 
incisra in front because of the lateral chitimzations (clypeal bands) extendmg 
beyond the signature for about a third of their len^. Trabeculae very 
lai^, long and rounded at their tips. Antennae short. Abdomen short, 
almost circular and bearing many short, stout spmes below on first, second 
and possibly third or fourth segments. Other characters nimilM- to those of 
Philoptenu Nitssch. 

Gmotype and its host species.—EehinophilopUrus ehapini, new species, 
from TanygruUhtis mueUm. 
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Thia new genua ia eatabliahod for those parrot-infesting Pkxlopten that have 
the abdomen studded below with shorty stout spines. It was suggested to 
the author by Dr. E. A. Chapin, who collected the typo species. Besides the 
type species and another new one described in this paper, there are included 
in this genus some of the species in Piaget’s forficulatixs group. The writer 
was at first inclined to makeforficula Piaget the type of this genus but changed 
his mind when it was observed that Piaget does not mention the group of 
spines on the ventral surface of the abdomen nor give any definite type host 
species for this louse. 

Bchinophilopterus chapinl, new species 

Head large for the size of body, with long forehead. Signature of clypeus 
much longer than broad, sides very shghtly outcurvrd, and with a short, 
tongue-hke anterior median process having a roimd^ hyaline margin. 
Lateral chitinisations of clypeus pronounced, extending bG 3 rond the signature 
by about a third of their length, pointed and hyalme at their tips; each bears 
two prominent, curved setae above. Trabeculae reaching to the middle of 
second antennal segment, shghtly recurved and evenly roimded at tips. 

Prothorax about two-thirds as large as pterothorax, sides straight and 
slightly divergent posteriorly. Pterothorax with a long seta on each lateral 
margin, in front of which is a small spinc-hke seta and behind which are two 
setae, the most posterior of which is the longer. 

Abdomen almost as broad as long and in both sexes bearing below many 
short, stout, sharp spines which are situated chiefly on the first t&ce segments. 
In throe specimens one or more spines are also on the four^ segment 

Genital armature of male stout, compact and well chitmized. Basal plate 
about twice as long as wide, aides almost straight and subparallcl. Paramerea 
short, stout, outwardly curved hooks, in length equal to about half the width 
of ba^ plate. Endomeres wanting A penis-like structure extends almost 
to the tips of paramercH 

Length of male, 1.6C mm.; width, 0.71 mm Length of female, 2 06 
mm.; width 0 87 mm. 

Type. —Cat. no. 40139, U. S, N M. 

Described from four specimens, two males and two females, taken from 
skins of a parrot, TanygnaUixia mtiellert, collected in the Celebes. 

Bchinophilopterus tanygnathi, new species 

Head large, particularly the temporal region. Signature of clypeus much 
longer than broad, sides almost straight and parallel; a short, tongue-like 
projection extends from the middle of the anterior end of the signature. 
Lateral chitinisations of clypeus very long, with anterior free ends expanded, 
inwardly cupped and hyaljno; above abghtly m front of the middle each bears 
two long curved setae and near the base a single, straight seta. Trabeculae 
reaching almost to the middle of the second antennal segment, decidedly 
broadened at their bases. 

Prothorax almost as large as pterothorax, aides straight and very slightly 
divergent posteriorly. No lateral marginal setae on prothorax, Iiut there is a 
minute spine and a much larger seta at each angle. Chactotaxy of lateral 
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margin of ptorothorax: First a small spine, next a long more or less flagelli- 
form seta equal to about half the width of the pterothorax, next a similar seta 
half as long, last a very long seta equal to threo-fourths the width of the 
pterothorax. 

Abdomen distinctly longer than broad. Ventral spines distributed over 
the central halves of the first three segments. I^aat segment of abdomen 
broader than long. 

Length of female, 1 70 mm.; width, 0 73 mm. 

Ty])e host and type locakty—Tanygnolhiui burbridgei from Sulu Island, 
Philippine Islands 

Type —Cat. no 40140, IJ. S N M. 

Described from a single female (holot 3 rpc) taken from a skm of a parrot, 
Tanygnathus burbntlget, collected at Mt. Bud Dajo, Sulu Island, Philippme 
Islands, October 11, 1900 

Differs from E rhdjnm in having a longer central process on anterior end 
of signature of clypeus, in having shorter and stouter and differently shaped 
trabeculae and in some minor characters 

Physconelloides, new genus 

(‘lypeus broadly and evenly rounded in front, clypeal suture present. 
Forehead with a pair of larg(', hackwardly pointing, lateral hom-hko or spine¬ 
like processes which arise from the chitinous thickenmg just behind the 
clypeal sutures. A similar but smaller pair of processes arise ventrally 
from the clypeus just in front of the clypeal sutures Antennae short, 
second segment longi^t Temporal lobes large, squarish. Eyes concealed 
from al>ove the lateral expansions of the temporal lobc^s FiSophageal 
sclcnte present and well developed. Prothorax smaller than the ptero¬ 
thorax, with sides strongly divergent iwstenorJy IVrothorax short, but 
very broad with rounded lateral margins Abdomen eight-segment^ in 
both sexes Genital armature of male very long and slender, basal plate 
compostnl of two long chitmous rods, paramercs frex?, conspicuous; endorneres 
not uniU*d distally 'larsal claws unequal, the inner being the stouter and 
having a different curve from the outer 

(Icrudype and its ho'^t sjyeeies—Physconellmdes ceratoceps, new species, 
from Lepfotih ochrojdcra chlormicheuia. 

This new genus is clearly relatcxl to Physcoriella Paine but diffiTs from 
Fame’s genus in having the large hom-like process on the underside of the 
clyp('U8 m addition to those on the sides of the forehead, and in having the 
angulaic temporal lobes instead of rounded ones The type species is the 
only one included in the genus. 

Physconelloides ceratoceps, new species 

Clypeus heavily chitinized along the front margin; ventral processes 
recurved, equal to the second segment of antennae m length. Lateral 
processes of head about one and a half times as long as ventral processes and 
overlapping most of the first antennal segment. Antennae short, first seg¬ 
ment as broad as long; second se^ent about twice as long as broad and equ^ 
to three and four together; firth segment distinctly longer than fourth. 
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Tempoial lobes squarish, each with a minute spine-iike seta on outer corner 
and two very long setae on posterior margin. Pharyngeal sclerite as broad 
as long. 

Frothorax with a pair of setae just in front of posterior an^es. Ptero- 
thorax about three tunes as broad as long, with latei^ margins aunost evenly 
rounded and each bearing a large seta near its middle. 

Abdomen somewhat pear-shaped in outline with the broadest place behind 
the middle. Tergal and sternal plates apparently wanting. Pleural plates 
heavily chitiniaed and more or less umted with each other. Abdomen 
almost nude except for three long lateral setae on each side of sixth segment 
and two on each side of seventh segment in the female and two large setae on 
each side of seventh segment and a posterior marginal pair on the eighth 
segment of male. 

Gemtal armature of male very slender and delicate; basal plate arising 
from the chinitized base of first abdominal segment and extending through 
almost the whole length of the abdomen as two slender rods, paraineres 
outwardly directed, almost straight processes thickened at their bases, eiido- 
meres free and similar to paramerca. 

C^oxae of first pair of legs contiguous. Those of second pair of legs sepa¬ 
rated from each other for a distance about equal to the diameter of one of 
them by the expanded, plato-hke epimera behind the first coxai*. The inner 
tarsal claw of front leg is about twice as big as the outer and diflTerently curved, 
it is also slightly larger than the outer one on the second and third pairs of 
legs 

l^>ngth of female, 1 05 mm , width, 0.60 mm. Length of male, 1 11 
mm ; width, 0.52 mm. 

Ti/pe hod and type localtly—Leptoitla ochroptera chloraucheuia, from 
Argentina 

Type alidv, —(^at, no 40141, U H N M 

Described from a male (holotype) and a female fparaiype) taken from type 
host, a pigeim, which was collected at llio Quia, I^as Argentina C'hacf), 

July 17, 1920, by Dr A Wctmorc. 

Key to Some Uelai'Ed Genera op Philoptehidae, Including the Two 
New Genera Described in this Paper 

1. Foit'head produeixl laterally into a pair of large, recurved horn-like 

processes . 2 

Forehead not produced laterally mto horn-like processes 3 

2 . Temporal lobes rounded, clypeus without ventral spmt'-like processes 

Physconella Paine 

Temporal lobes angulate, clypeus provided with a pair of large, spinc- 
like processes on ventral side Physconelloides, new genus 

3. Forch^Mi with membranous flaps fmore conspicuous in the male) pro¬ 

jecting beyond the lateral margins. (The Giebeliinae of Waterston) 4 
Forehead without laterally projecting membranous flaps .5 

4. Antennae the same m the two sexes On petrels Giebelia Kellogg 

Antennae different in the two sexes. On giant fulmars and shear¬ 
waters Trabeculus Ruduw 

6. Antennae alike in the two sexes; trabeculae very large and usually 
movable . 0 

Antennae different in the two sexes. On owls Strigiphilus Mjoberg 
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6. Forehead irregularly rounded and without hyaline margin to oljrpeua; 

trabeculae reduc^, immovable, not reaching the dist^ end of 
antennal segment. On owls Euatiig^hllus Ewing 

Without such characters . 7 

7. Clypeal region expanded and with hyahne free margin throu^out, but 

rounded and not emarginate m front, antennae very mort. On 
geese, ducks and swans . .Anatoecus Cummings 

Clypeal region not rounded in front with free hyahno margin .. 8 

8 Signatural plate divided; antennae long, with segment two distinctly 
longer than any of the others. On ibises .. Ibidoecus Cummings 

Signatural plate not divided . .9 

9. Clypeal margin deeply incised in front; abdomen bearing many short, 
sharp spines below. On parrots Bchlnophiloptenu, new genus 

Clypeal margin not deeply incised in front; abdomen without spine on 
ventral surface ... 10 

10. Clypeal region bearing above on each lateral chitinization (cl3rpeal 
band) a tuft of three or more setae. Chiefly on cuckoos 

Cuculoecus Ewing 

Clypeal region not bearing such lateral tufts of setae 

Part of genus Philopterus Nitzsch and its donvativea, Neophilop- 
terus Cumnungs and Dollabella Cumming$. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

WASHINGTON ACADEMY OP SCIENCES 
104th MEETING 

ITie 104th meeting of the Academy and the twenty-seventh annual meeting 
was held at the Administration Building of the Carnegie Institution on the 
evening of Tuesday, January 13, 1925. The meetmg was called to order by 
Vico-Pfesident Hazard, who called upon the retirmg President, A. L. Day, 
to give his address entitled, The si^y of earth movernerUfi tn Cabforma. 
President Day gave a brief account of the events leading to the movement for 
the cooperative study of earthquakes^ and earth movements and the forma¬ 
tion of the Advisory Committee of Seismology in order to make the coopera¬ 
tion effective. He mentioned the various lines of work, astronomical, 
podetic, hydrographic, and f^logio, as well as the strictly seismologic, that 
formed a part of the cooperative scheme, and outlmed the parts taken by the 
various agencies doing this kind of work. Among the new instruments used 
in this investigation he mentioned the Anderson-Wood torsion seismometer 
and the some sounding device of the Navy Department. Ho concluded 
by saying: “Such a number of vigorous agencies, thus broufd^t together, 
cannot fail to accomplish a great deal more than any one could do alone; 
such a representative group of agencies, 1 believe, cannot fail of success.'' 
President Day's address is published in full m Science, 61: 323. March 27, 
1926. 

Following a brief intermission after the address, the annual business 
meeting of the Academy was held. The minutes of the 26th annual meeting 
were rcid and approved. The Corresponding Secretary, Fbancib B. Silsbbb 
reported briefly on the activities of the Academy. During the year 35 
persons were elected to regular membership, and Dr. Sigurd Orla-Jensbn 
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of Copenhagen to honorary membership in recognition of his work in bac¬ 
teriology. Eighteen resignations wore accepted dunng the year, of whom 7 
were resident members, and 5 were dropped for non-payment of dut^ The 
Academy lost by death the following 0 members: Alfred H. Brooks, 
John T. Hedrick, Ned Hollister, F Omori, J. J. Stevenson, A. W. 
VoGDEs, Woodrow Wilson, E. V. Winchell, and R. S. Woodward. 

During the year the Board of Managers held four meetings In addition 
to attending to routine business and the election of new members, the Board 
adop^ a resolution in support of the project for a National Arboretum, 
and designated rc^presentativc's to the International Mathematical Congress 
at Toronto, to the CVntenary Celebration of the Frankhn Institute at Phila¬ 
delphia, and to the Washington meeting of the American Metric Association 

The report of the Recording Secretary, Walter D IjAMBErt, was reafl 
There were held during the year 9 pubhc meetings, most of them jointly with 
one or more of the afGliatod societies, at which addrt'SscM were dc^hvered 
The names of the affiliated societies participating, the names of the speakers, 
the titles of the addresses, and occasional items of interest in connection with 
them were given. 

The report of the Treasurer, R. L. Faris, showed total riHjoiptH of $5,579 86, 
and disbursements of $4,227.56, with a balance in bank on Dec 31, 1924, 
of $3,140 80. The value of the Academy’s investments was $16,036 37, 
and the estimated net worth including all items was $18,669 14. 

The report of the auditing committee, consisting of Whitman (’ross, 
G M. Collins, and O. S Adams, was read, which verified the Treasurer’s 
figures. The reports of the Trt*asurer and of the auditing committee were 
then accepted 

The report of the editors of the Journal was preseiitwl by the senior editor, 
E P. Killip. Figures wore given regarding the number of articles and their 
distribution among the various branches of science 'J'he general form and 
policy of the Journal was substantially as during the previous year 

The (’ommitteo of Tellers reported that the following officers had been 
elected for 1925, PrestderU, Vernon Kelloou, Stmrre^idcTd V ir ^- pTr ^ idtnxlfi , 
J. Stikolitz, William Wheeler, Cfn-responding Scrrel/m/, Franits R 
SiLHBEE, Recording Secretary f Walter D Lambert, Treasurtr^ R Tj Faris, 
Manager. Class of 1928, E C. Crittenden, O W Mc('ov 

The following Vice-Presidents nominated by the affiliated societies wore 
then elected: Anihropoh)gical Society, Truman Michklson; Archaeologiml 
Society, Walter Hocqh, Bacteriological Society, W M Clark, Biological 
Society, S. A Roiiwbr, Botanical Society, H. L Shantz, Americ^in Chemteal 
Society, Washington Section, Leason H Adams, Entomological Society, 

A. G. Bo vino; Washington Section, Society of American Forestersj Georoe 

B. SuDWOHTH, (fcographic Society, Frederick V. (’oville, Uelmm- 

ihologtcal Society, B. II. Ransom. 

195th meeting 

The 195th meeting of the Academy was held jointly with the Anthro- 
pologioal Society, the Archaeological Society, and the Biological Society in the 
auditorum of the Carnegie Institution Building the evening of l^esday, 
January 20, 1925. It was devoted to a symposium on The origin ami evolu- 
tion of man. President John C. Mebriam of the Carnegie Institution spoke 
on the geological aspects of the evidence and the sigmficance of evolution for 
the future. 
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Thoro is need to increase the knowledge of what wc are by learning how we 
came into existence and what arc the nature and sources of our charactere and 
what 18 their possible future development. The problem of the evolution of 
man includes three questions. (I) the history and evolution of man from his 
origin to the present lime, (2) the problem of the evolution of man from a 
possible ancestral type, (3) the future course of development of the human 
race. Will it represent evolutionary progress? In gcmoral the problem of the 
(‘volution of man is part of the larger question of evolution of the whole 
organic world and can bo understood or interpreted mainly through study of 
this question as a whole We approach the general problem of evolution from 
the point of view of comparative anatomy, of embryology, of experimental 
evolution, and of historical development The question of historical de¬ 
velopment iH understood only through the approach of geological history, 
which must itself be interpreted through an understanding of the geological 
record An understanding of the meaning of time involves, first, the inter¬ 
pretation of local sequences of strata, and second, fitting together those 
fragments of the geological record scattered over the whole world which 
together represent the time sequence as we know it The paleontological 
record is read from this volume 1. (hangt'. 2 Not repeat t3 Defimte 
(hreciion 4 Apparent overlap or connt'ction of members of the sequence. 
One of the most im|>orlant features m the story of man is that the earlier 
chapters arc read from the gi^^ological record and not from documents of 
entirely recent or historical origin 

Do(‘s the point of origin indicate derivation of man from an ancestral non¬ 
human Yes Man appears at the right time and with the physical 

characters that we would expect if he were denvetl from a non-human type by 
modification. WTiat is creation? Making of something new out of pre¬ 
existing materials Does man^s history show chang(*8 in physical typos'^ 
Yes Advance in brain type? Yes. Will the future probably bring new and 
more advanced types of man^ Yea, unless the myriad centuries of evolution 
of the organic world have l(*d to halting of evolution only when an organism 
btHionK^s intelligent Intelhgencc should lead us to choqse the best path of 
evolution and we believe it will {Author^n abstract) 

The next speaker, Dr Adolf Schultz, spoke on The embryologtcal evidence 
of the eivhUtov of man His address, under that title, is published in full in 
This Journal, vol 15, June 19, 1925. 

The concluding speaker was Dr. AlejS Hrducka of the U. S National 
MuHt'iim, who spoke on anthropological explorations m connection witli the 
problem of evolution 

The addn'fises were illusimted with lantern slides. 

lOfith MEETING 

The lOfith me(*ting was held jointly with the Geological Society of Wash¬ 
ington in the ass(»mbly hall of the ('osmos (luh on the evemng of Wednesday, 
January 28th l^jfessor Frederick J Pack of the Umversity of Utab 
spoke on Some scenic aspects of IJtnh geology. 

Dr Hugh D Mibkr of the S. Gc'ological Survey sixike on Kromon in 
the San Juan Canyon, Utah 

The canyon of San Juan River extends west across a high and region m 
southeastern Utah and joins the Glen Canyon of Colorado River near the 
southern boundary of the state. It reveals a magmficent geologic structure. 
Tnere is section possession of the same dimensions as the canyon, as much as 
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half a mile high and 133 miles long. The rocks aggregate a thickness of 5,000 
feet and consist of limestone, sandstone, and slmle, ranging in ago from 
Pennsylvania to Jurassio. Most of the rocks are red beds, and, since soil is 
scanty and rock ledges abound, red is the predominating color in any landscape 
view. The rock strata have been flexed into a broad gentle arch, but neither 
the arch nor the minor structural features, such as antichnes, synclmes, 
monoclines, faults, and joints, have influenced the course of the river. The 
present crooked course of the river in the canyon is a striking example of an 
entrenched meandering stream Such a course may have hvnn d(*veloped on 
a former cover of Tertiary sediments or on a peneplain, fragments of which 
stand near and above the walls The peneplain is ixissibly of Pleistocene 
age, and the canyon cutting therefore apparently began m Pleistocene tune 
The cutting was rapid but did not continue uniformly as there were a few 
short pauses when the river was graded and d(‘p08ited gravi'l which now floors 
benches of small area on the walls. Rook debris, censistmg of sand, gravel, 
and boulders, forms the bed of the* river and attains a depth of p*rhaps 100 
feet or more Rut it is presumably abwmt in a few of the rapids that are 
produceil by inclined letlges of hard rock which cross the channel Ixmg 
stretches of the canyon, where the d(‘))rjs is det^pest, prow^nt the pe^ouliar ex¬ 
ample of an alluvial stream flowing bet with close walls of solid rock, )>ut 
much of the debris is apparently movt^d by high fl<w)(ls that take place many 
years apart. 

The »San Juan River carries an unusually large (piantity of debris for 
streams in the United States and it is one of the chief contributors of mud to 
('olorado River The w’ater is always muddy, but during flood stagers the 
river is actually a river of mud, and according to samples taken liy PicTce it 
occasionally carries by volume three times as much silt as water The heavy 
load of debris earned during floods eausi's a p4'euhar kiml of waves known as 
sand waves These waves attain a height of about 7 f(*et and rcst'inble 
those thrown up by a stern-wheel nver'steanilmat They travel upstream, 
m marked contrast to other kinds of waves that are stationary and also to 
waves that travel downstream 

If the proposed storage and power projK'ts on San Juan and ('olorado rivers 
are carrn^tl to completion the river, on reaching the heads of the rt'servoirs, 
will change its work from erosion to deposition An important question 
concerning the reservoirs is, How soon will they he filled with rock debris? 
The answer to this (iiu'stion remains for the future, bi^causi' the data available 
at pnwnt are not sufficient for making an estimate of the total lead of debris 
that IS earned each year by the San Juun and discharges! into the CVdorado. 
(AiUfior's abslracl) 

Roth papers were illustratcnl with colored lantern slides. 

197th MEETING 

The 107th mK^ting was hold jointly with the affiliated biological societies 
of Washington in the assembly hall of the ( osmos (^lub on the evening of 
February 19, 1925. A group of papers was presented on the general subject 
of Vndewable Imtmgranltt. Dr. J R Mollkk treated the subject from the 
standpoint of Animal under the title Foreign Insecin a Menace 

It is to the interest of this country to prevent the rntrcaluction of contagious 
diseases, whether of humans, of other auuuals, or of plants. Within the past 
year there have been two examples of the great economic loss which may result 
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from the inroads of foreign peata and of the danger to some of our greatest 
industriefl The outbreak of foot-and-mouth diseafle among the livestock 
of California and IVyos, was the concern of the entire country and Congress 
acteil promptly in appropriating money to combat it This plague of live¬ 
stock IS so contagious that the Umted States Deportment of Agriculture 
takes every precaution against introduction, even to prohibiting experimental 
work with the <lisease in this country. 

In spite of all precautions the virus of a dangerous disease sometimes gets 
by the barriers maintained by the Bureau of Ammal Industry. The exact 
method by which the recent foot-and-mouth disease gamed entrance is not 
known The introduction of virus of the Europi'an fowl pest, which appeared 
in poultry flocks of this country last December, is of pecuhar interest, because 
of the probable method of its introduction This disease had not been known 
in the Imited States and precautions were taken against its introduction, but 
It has iKvn found that an investigator working on Alterable viruses m a large 
eastern institution obtoinetl the virus of the European fowl pest, in the sum¬ 
mer of 1923, from the Pasteur Institute of France Dr. John R. Mokler, 
('hief of the Bureau of Animal Industry, says there is a possibility that the 
disease was introduced through some other channel, but that this is the only 
known source of this virus, and that the disease was first found m States where 
work with the virus was done I'ho Department of Agriculture does not 
permit the importation of animals from countries having destructive animal 
diseases not already proiicmt here. It is v<»ry rarely that a dangerous disease 
gf'ts past the barriers that have been raised to exclude livestock diseases. 
There have lie<»n several outbreak^ of foot-and-mouth disease in the past 40 
years which have been stamped out by the bureau veterinarians There have 
lioon a few outbreaks of other animal diseases fon^ign to this country, includ¬ 
ing the present outbreak of the European fowl pest (Jnly those well ac¬ 
quainted with disease conditions througliout the world know what we have 
probably escaped by inainlaming quarantine walls and by sending inspectors 
into foreign countries {Abridged from authirr'a abstract ) 

Dr Thomas K Sxydeh of the Bureau of Entomology tnated the subject 
from the standpoint of plant diseases and insect pests, under the title Forest 
ifiserl pests and their control 

(\>1. (jRKKLEY has referred to the great destruction of forest trees by 
barkboctlos and defoliating insects and emphasized the importance of forest 
managemf'tit in their cont rol There are other typia of forest insects which 
cause an annual less of fon»st products estimated at *40,000,000 To this 
loss must be added jiercentages of the cost and upkeep of lumber camps, 
machinery, equipmi'iit, lugging railroads, wages and keep of men and animals 
in the woods, storage m the mill pond, sawing, drying, finishing and pding at 
the mill. Where the products, such as teleplionc poles, construction timbers, 
etc., ore damaged after being put in place, the cost of replacement involves 
losses of labor and time, as well os the coat of the original and replaced 
products. The control of these insects is an important factor in forest 
conservation The losses they cause can be greatly lessened by slight re^d- 
justments in logging operations, mill management, closer utihzation and the 
use of wood preservatives. {Author's abstract ) 

Dr. Lawrence Kolb of the Hygienic laboratory treated the subject from 
the standpoint of Human diseases 

The addresses wore illustrated by lantern slidi^ and moving pictures. 

Walter D. Lambert, Recording Secretary, 
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GEOPHYSICS .—The part played hy isoataay in geophysics and geology.' 

WiLUAM Bowie, U. S. Coast and Geodetic Survey. 

It was about a half-century from the time that the idea of isostasy 
was advanced by Airy and Pratt until there was imdertaken a quanti¬ 
tative test of sufficient magnitude to prove or disprove the theory. 
It was very fortunate that we had in the United States a geodetic prob¬ 
lem which had to be solved in the interests of surv'eying, charting, and 
mapping. This problem was the placing of the triangulation of the 
United States on a single spheroid and relating it to a single initial 
station. The testing of isostasy proved to be an incident in this work. 

Prior to the time when the late Dr. John F. Hayford assumed charge 
of the geodetic work of the U. S. Coast and Geodetic Survey, 27 years 
ago, there were not sufficient connected triangulation and astronomic 
data to make possible the placing of the triangulation system of this 
country, which is the basis for surveys, maps and charts, in its correct 
relation to the meridian through Greenwich and the plane of the equa¬ 
tor. Shortly after Hayford took charge of the geodetic work, the 
readjustment of the separate arcs of triangulation in a single network 
was begun. The result of this work was the adoption of what is now 
called the North American Datum. This datum may be defined as 
the Clarke spheroid of 1866, a latitude and longitude for the initial 
triangulation station, Meades Ranch, in central Kansas, and an azi¬ 
muth from that station to the triangulation station Waldo. 

Hayford had available a sufficient number of astronomic stations to 
make the adjustment of the triangulation to the single datum and he 
soon learned, from an inspection of the data, that it would be possible 

‘ Presidentisl addrew before the Pbilosophioal Sooiety of Wssbiaston, January 8, 
1027. Received January 26, 1027. 
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to make a determination of the shape and use of the earth from the 
triangulation of the United States alone. In order that this mif^t be 
done accnirately, he had the astronomic latitudes, longitudes and asi- 
muths observed at many more triangulation stations in the country. 

It is well known that the method of determining the shape and mse 
of the earth is to compare the values of degrees of latitude and lonp- 
tude, as derived from astronomic observations, with those determined 
by triang^ation. The difference between the astronomic and geodetic 
values are due partly to erroneous values for the spheroid used in 
the triangulation computations and partly to the errors of observations 
in the triangulation and astronomic work. There is also present in 
the data an outstanding difference due to the deflection of the vertical 
or station error which caused much trouble to those who had previously 
determined the figure of the earth. Hayford, who was familiar with 
the literature on isostasy, realized that there was a possibility of apply¬ 
ing corrections to the astronomic data which might eliminate to a 
large extent that part of the difference between the astronomic and 
the geodetic latitudes and longitudes and azimuths which is due to the 
irregular configuration of the earth’s surface and also to the irregular 
densities in the outer portion of the earth. He assumed, in his com¬ 
putations, various depths to which the irregular densities might extend. 
These depths varied from zero to 200 miles. He found, as a result of 
what he called his first investigation, a limiting depth to these irregular 
densities and, therefore, to the crust, of 113.7 kilometers. A second 
investigation, in which considerably more data were used, resulted in 
a derived depth of the crust of 122.2 kilometers. Later an extensive 
test of isostasy was made by the use of gravity data, and this supple¬ 
mented and greatly strengthened the conclusions reached from the 
deflections of the vertical. From the gravity data the best value for 
the depth of the earth’s crust is 95 kilometers. An inQ)ection of Hay- 
ford’s work indicated that his depth of compensation derived by the 
use of deflection data in mountain areas only was 07 kilometers. It 
was thought that a mean of these two values, 96 kilometers, is the 
best depth and it has been generally adopted by geodesists, although 
seismologists are inclined to favor a depth of approximately 60 kilo¬ 
meters and many geologists are of the opinion that 60 ^ometers 
most nearly agrees with available geological evidence. We do not 
know just why there should be a limiting depth to the outer portion of 
the earth having residual rigidity, but that there is a change in physical 
characteristics near the 60-mile depth is undoubtedly true. 
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It was asBumsd in both the gravity and deflection computations 
that the compensation of the topography, by deficiency of density 
under land areas and excess of density under the water areas, is dis¬ 
tributed uniformly from the surface to a limiting d^th. This, of 
course, is an artificial assumption, for it is rather difficult to see how 
there could be any uniformity, except in a most general way, in the 
distribution of the deficiencies and excesses of density. It is certain 
that the differences from normal could not start right at the surface of 
the solid earth as was assumed, nor that they broke off suddenly at a 
certain depth below sea level. Innumerable assumptions may be made 
in regard to the distribution of deficiencies and excesses with depth, 
but the chances are that no two investigators would agree on an as¬ 
sumption. We may however regard the uniform distribution as prac¬ 
tically a mean of all of the possible distributions, and, therefore, as 
probable as any. It has been found, by test computations, that the 
gravity anomalies can be reduced just about as well by assuming that 
all of the isostatio comp)ensation is distributed in a tliin layer at a 
depth of about 30 miles below the earth’s surface as by having the com¬ 
pensation distributed uniformly. This simply means that no matter 
what the distribution, we must have the center of gravity of the com¬ 
pensation of appronmately 30 miles below sea level. It would be 
Interesting if we could learn the actual distribution of the deficiencies 
and excesses that balance the topography, for we then might be able 
to interpret the past history of the earth with more success than is now 
possible. 

The testing of isostasy by the U. S. Coast and Geodetic Survey 
has been supplemented by that of investigators in other countries. 
India has taken a leading part and a number of tests have shown that 
its area is in eqmhbrixun. This has also been found to be true for 
Spain, Holland, Norway, southern Canada and the Mackenzie Basin. 
The region around certain islands in the southern Pacific has been 
found to be in equilibrium. (This Pacific work was made possible by 
a grant of funds by the Philosophical Society of Washington.) Wher¬ 
ever land areas have been tested the prisms of the crust below have 
been found to be in isostatic equilibrium. 

During the last few years gravity observations of a rather high degree 
of accuracy have been made at sea on a submarine by the use of a 
sj)ecial pendulum apparatus. The instruments were designed and the 
method devised by Dr. Vening Meiness of the Dutch Geodetic Com¬ 
mission. It is a long step forward in geodetic work to have a means of 
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determinins gravity at sea and data of great value can now be col¬ 
lected over the ooeane by the subm^nes of many countries. This is a 
peace-time work for the submarines that should have much value in 
theoretical science and might, eventually, have a profound influence on 
industry. Much of the wealth of a nation depends on what is in the 
earth below its area. We can only discover what is in the earth and 
how to utilize it by means of geological or geophysical investigations 
and it is certain that isostasy wrill be a factor in these endeavors. 

It is well known that for the first mile and a half of the earth’s crust 
the temperature increases at the rate of about 50°C. per mile. We do 
not know what is the temperature gradient lower down, but it is safe 
to make the assumption that this rate of increase is maintained for 
some miles below the earth’s surface. Much has been written on the 
heat of the interior of the earth but it is not necessary to do more than 
touch on this problem here. The pressure on the earth’s materials 
increases with depth to enormous proportions. Is it not possible that 
the change in the character of the earth’s materials from one of residual 
rigidity to one of practically no rigidity is due to the increased heat and 
pressure near the depth of compensation, approximately GO miles 
below the earth’s surface^ 

Reductions of a number of Dr. Meinesz’ gravity stations at sea 
have been made by the U. S. C!oast and Geodetic Survey. 'There is 
an indication that gravity over the Atlantic and the Pacific is, on an 
average, greater than gravity at sea level over the land. After the 
reduction for topography and compensation has been made for the sea 
stations there is an outstanding average positive anomaly. This posi¬ 
tive anomaly might be due to each of several causes or a combination 
of two or more of them. First, it might be due to a lack of accurate 
information as to the configuration of the ocean bottoms for a hundred 
miles or more around each of the stations. This, however, does not 
seem to be a very fruitful source for discovering the cause of the anom¬ 
alies, for a lack of definite information would tend to give both posi¬ 
tive and negative anomalies about equal in number. The lack of 
definite suboceanic topographic data would be accidental in its effect. 

The second cause for the positive anomalies might be an actual 
departure of crustal prisms beneath the ocean from the perfect iso- 
static condition. This, however, does not seem to be a very probable 
cause. The earth’s crust has been formed for a billion years or more 
and the central portions of the ocean badns have been less disturbed 
by erosion and sedimentation than have the land areas; ther^ore, the 
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crust beneath the central parts of the ocean is likely to be more 
nearly in equilibrium than elsewhere. The prisms of the crust under 
the oceans have had sufficient time to bring about complete isostatic 
adjustment among themselves and with respect to continental areas. 

The third cause for the positive anomalies may be the irregularities 
in the geoid surface. Over the oceans, with isostasy practically per¬ 
fect everywhere, the geoid surface should be and probably is closer to 
the center of the earth than are points at sea level on land areas in the 
same latitudes. In a given latitude the value of gravity increases 
toward the center of the earth down to a certain distance below sea 
level. On the other hand it decreases with elevation above the sur¬ 
face of the earth. A change in elevation of ten feet makes the com¬ 
puted value of gravity one part in a million greater or smaller. Grav¬ 
ity values are reduced to the geoid because we do not have sufficient 
data to determine the relation at any particular point between geoidal 
and spheroidal surfaces. A computation was recently made at the 
office of the U. S. Const and Geodetic Survey by C. H. Swick which 
showed that, in the middle Atlantic the geoid is approximately 8 
meters below the spheroid or to put it in another way, using the sphe¬ 
roid as a datum, the geoid is 25 meters lower than at a certain point in 
the Appalachian mountains in South Carolina to which the computa¬ 
tion was referred. Such a difference in the elevation of the geoidal 
surface in relation to the spheroid should make a difference in the value 
of gravity of about 8 parts in a million. The effect on gravity of the 
depression of the geoid over the ocean areas would seem to be system¬ 
atic and the average gravity anomalies over the oceans should, for any 
large area and large number of stations, tend mure to be positive than 
the average anomalies over large land areas. 

The factors in the gravity formula by means of which we obtain the 
gravity at sea level at any latitude are based on the values of gravity 
observed over continental areas. Necessarily, since in this area the 
geoid is above the spheroid, the values of gravity are too small. It 
would seem that a gravity formula to be used for both land areas and 
oceans should be based on observed values well distributed over land 
and water. Then, if we knew the deviation of the geoidal from the 
spheroidal surface, we could apply negative corrections to the com¬ 
puted values over the land areas and positive corrections to the values 
over ocean areas. Then, the resulting mean anomalies with regard to 
sign woiild be approximately zero for any large group of stations, 
whether on land or water. 
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The question of the reduction of gravity stations to the geoidal 
surface rather than to the spheroidal is a matter that needs to be in¬ 
vestigated further with a view to learning just what the gravity 
anomahes at stations at sea, which tend to be positive, may mean in 
terms of isostasy. 

There is another cause for outstanding anomalies at sea just as for 
large anomalies on land; that is the presence of material that is abnor¬ 
mally heavy or light in density close to the gravity station, both hori¬ 
zontally and vertically. 

It would seem from the results of gravity observations taken at sea 
that isostasy in the crust under the oceans is approximately as com¬ 
plete as under the land. After all corrections have been applied to the 
computed values, including the reduction to the spheroidal surface, 
the remaining anomalies would on an average be quite small as com¬ 
pared with the effect of a deficiency of crustal material equal to the 
difference between the mass of ocean waters and a maHa of surface 
rock of equal volume. 

It seems necessary to conclude from the proof of isostasy that the 
isostatic adjustment or transfer of material from the base of a prism of 
the crust that is being depressed by sediments to the base of a prism of 
the crust that is undergoing erosion must take place below the crustal 
material. The material of the crust itself has residual rigidity and 
maintains its form for geological time. It is, therefore, too strong to 
jjermit of horizontal flow as a result of disturbance of the isostatic 
equilibrium. Besides, this material has apparently midntained 
through a long period of geological time, different densities in columns 
extending approximately 60 miles below sea level. There is a stress 
difference from high areas towards the low areas of the earth’s surface 
until the depth of compensation has been reached where the stress 
difference is practically zero. Therefore there could not be in the 
upper part of the crust any horizontal movement of material from the 
sedimented area towards the area that is being eroded. 

The principle of isostasy is a proof also that the earth’s crust is 
^oeedingly weak. No definite dimensions can be given to the mass 
of material that can be held up by the earth’s crust without isostatic 
adjustment but a test has been made which throws some lif^t on this 
subject. Of the more than 300 stations of the United States, 42 
having elevations of 1000 meters or more were selected for the test. 
For each of the stations, corrections were applied for the topogri^ihy 
of the world and for the compensation of all of this topograjdiy except 
for a disk directly under the station extending horizontally to a die- 
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tanoe of 17.9 miles. The result of iguoring that compensation was to 
make all of the statiohs have negative anomalies, except 4, and the 
average anomalies with and without regard to sign became —0.037 
and 0.040 dyne. 

This, it seems, is an indication that we cannot ignore in our gravity 
reductions the compensation of even such small amounts of topography 
without having the anomalies bear a definite relation to the elevation 
of the station. A second test was made with these stations by ignor¬ 
ing the compensation of the disk of topography extmiding to a dis¬ 
tance of 36.6 miles in all directions from the station. In this case all 
of the anomalies except one became negative and the mean vidues, 
with and without regard to sign, became —0.072 and 0.072. It is 
certain that a disk as large as 1000 meters in thickness and 36.5 miles 
in radius is largely compensated and it is probable from the two tests 
that a disk much smaller than 1000 meters in thickness and 17.9 miles 
in radius does not escape compensation entirely. These tests seem to 
give some idea of the masses which the earth’s crust cannot withstand 
as extra loads. 

Since the earth’s crust is so weak as not to withstand the loading and 
unloading caused by sedimentation and erosion, we must conclude 
that some of the geological theories that are based on the idea of avery 
rigid crust, carrying horizontal thrusts for hundreds and even thou¬ 
sands of miles, must be modified or abandoned. In this particular, it 
would seem that isostasy has its most important bearing. Isostasy 
in itself is not an active agency; it is a condition of rest and its proof 
leads to the logical conclusion of a very weak crust and thus restricts 
the field within which hypotheses and theories may be formulated to 
account for surface changes. 

There are two ideas of isostasy, one advanced by Airy and the other 
by Pratt. The Airy idea postulates a rather uniform density of crustal 
material or at least a density that varies the same alon^^ all radii. 
That view requires a greater thickness of crustal material under con¬ 
tinental and island areas than under water areas. This theory seems 
logical until we inquire into the cause of mountain uplift and of the 
formation of synclinoria. The advocates of the Airy idea claim that 
the thickening of the crust is due to a crushing and distorting of crus¬ 
tal material beneath areas which have undergone heavy sedimentation. 
They hold that the crust beneath such areas is weaker than in other 
plaiM. The horizontal forces causing that crushing are supposed 
to have their origin either in the collapsing of the non-cooling crust on 
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a cooling interior, or to an expansion of the crust due to radio-activity 
without any change occurring in the volume of the nucleus, or to a 
collapsing and buckling of the crust on a nucleus which is being com¬ 
pressed by the overloading of the crustal material. Any one of these 
processes may be going on but it is quite certain that, should there be 
great horizontal forces carried through crustal material, the deepest 
parts of the ocean would be the ones to buckle up rather than areas of 
erosion, the surfaces of which are close to sea level. On the Airy 
hypothesis the crustal material under the oceans must be very much 
thinner than under continental areas and therefore the first to yield. 

' The Pratt hypothesis calls for a uniform depth of crust with material 
of different densities in the prisms under surfaces of different elevations. 
If we assume normal densities fur the crustal material under the coastal 
plains then we must assume a lighter material under the plateaus 
and mountain areas of the continent and a heavier material under the 
oceans. One objection to the Pratt hypothesis is that changes in 
density of crustal material, greater than those caused by ordinary 
thermal expansion, must be taking place when an area once at or 
close to sea level is thrust upward into a plateau or a mountain system. 
If the mountains are three miles high on an average, which is approxi¬ 
mately that of the Himalayas, the Pratt hypothesis requires a 5% 
increase in volume and decrease in density in the prisms of the crust 
below. This is on the assumption that the crust extends to a depth of 
60 miles below sea level. On the other hand, if a synclinorium is 
formed where previously there was an area of uplift and erosion, we 
must assume on the Pratt idea a greater contraction of the prism of 
the crust beneath, than could be caused by normal thernml contraction, 
and a decrease in volume. The usual thermal expansion or contrac¬ 
tion is not enough to account for the major uplifts and depressions. 

The Airy hypothesis and also many of the old hypotheses which are 
based on a collapsing crust, must seek some interior cause of the major 
movements of the earth’s surface. With the Pratt hypothesis, on the 
other hand, erosion and sedimentation seem to be all that is needed to 
start the sequence of events which change the surface configuration. 

An enormous quantity of water has fallen to the earth’s surface dur¬ 
ing the geological period. The average annual rate of rainfall is 
about 30 inches for the land areas of the world. At that rate there 
would be approximately a mile of rain in 2000 years or somewhat more 
than a half million miles during the sedimentary age which is generally 
supposed to be about 1} billion years long. 
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The rate of erosion for the United States as determined by the U. S. 
Geological Survey is equivalent to one foot of material over our 
3,000,000 square i^es of area in 9000 years. At that rate, there would 
be a mile of erosion in about 45,000,000 years. The sedimentary age 
is more than 30 times that long. This indicates what a tremendous 
amount of work has been done on the earth’s surface in transferring 
material from one place to another. The amount of erosion in any one 
area would not of course be as much as 30 miles in thickness, due to 
the fact that an area is base leveled long before any such amount of 
material can be carried away. On an average, however, erosion may 
have aggregated something like 30 miles or more during the sedimen¬ 
tary age. Of course, some areas might have been above sea level 
undergoing erosion at one part of the age and during another part 
might have been below sea level receiving sedimentation. For this 
reason the erosion from any one area during the entire sedimentary 
age might have been only a fraction of the total amount of erosion 
which could have taken place in an area continuously exposed to 
approximately the same conditions now found in the United States. 

Nearly all of the sediments derived from a continent go to shoal 
water and are deposited within about 100 miles of the shore. Only a 
small part goes beyond that limit. These sediments are deposited in 
a most irregular way. The mouth of any particular river may wander 
along the shore or change its position as the Yellow River did in 1852, 
shifting from the south to the north side of the Shantung Peninsula. 
The sediments deposited by a river will be deeper in some places than 
in others and the chances are that they will be the deepest not very 
far off the general coast line of the continent. Farther out to sea, 
they will gradually thin out. If the sediments are being deposited 
in an inland sea they will be thickest close to the shores of the sea. 
All mountain ranges seem to have been uplifted in areas which have 
previously been subjected to very heavy sedimentation. There seems 
to be a direct connection between sedimentation and mountain uplift. 

As material is carried from elevated regions and deposited in lower 
ones, the isostatic balance is disturbed. The weight of the sediments 
depresses the crust beneath them, and the prisms undergoing erosion 
become lighter than normal. The result is that the crust in the area of 
sedimentation tends to sink and to force subcrustal material into 
crustal space, finally pushing up the lightened erosion prism. Even¬ 
tually a balance is restored between the crust beneath the sedimentary 
area and the crust under the erosion area by movement of subcrustal 
material. 
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There is no such thing as a transfer of aubcrustal material from 
below the crust where sedimentation is ocourring to the space below 
the crust undergoing erosion. There is merdy a pushing aside of 
crustal material as the sediments depress prisms and the result is a 
movement of aubcrustal material all the way back to the area of ero* 
sion. The motion is similar to that which would occur in a pail of 
water, in which wooden blocks are floating, if one block is increased in 
mass and the other decreased. The water does not flow from one block 
to another but the whole liquid mass is readjusted. How far below 
the crust the distortion of subcrustal material may occur in the res¬ 
toration of the isostatic balance is not known. It may be 10, 100 or 
even 1000 miles but probably the thickness of subcrustal material 
affected is not excessive. 

If an area undergoing erosion should lose 1000 feet from the surface 
there will not be that much lowering of the area, for there will have 
occurred an influx of subcrustal material below the base of the prism 
to restore the isostatic equilibrium of the prism affected. The amount 
of lowering will depend on the relative densities of subcrustal and 
crustal material. If the difference in density is 10% then the surface 
would be lowered only 100 feet by the erosion of 1000 feet of material. 
It is thus seen that many times as much material can be eroded from 
an uplifted area before base leveling has been accomplished as there 
was in the original uplift. Of course uplift occurs gradually and as 
soon as an area begins to increase its elevation above the surrounding 
regions, erosion commences, so the mass of the ori^al uplift is more or 
less a hypothetical quantity. 

When an elevated area has been base leveled the source of sedimen¬ 
tation has been shut off and there is quiescence in the erosion and sedi¬ 
mentary areas. In a later geologic^ period the former erosion area 
becomes a basin in which sediments are deposited. On the other hand, 
the former sedimentary area is uplifted and a moimttun system or a 
plateau is formed from which erosion begins. There is thus a sort of 
oscillation between the uplifted and downwarped areas. Such areas 
have, no doubt, changed positions several times during the sedimentary 
age and will continue such changes in the future. 

While there is much sedimentation in lakes and valleys, a great 
part of the material washed down from great elevation is carried to 
sea and deposited near the shores. Eventually a belt of sedimentation 
100 miles or more in width is extended along the whole waterfront of a 
continent. Later this material is riused up into a plateau or mountain 
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Bystem and then erosion from it ocoutb. Part of the eroded material 
will work inland, possibly to the regions from which the sediments 
came, but much of it—probably at least half—^is carried out to sea. 
Thus there is ever a tendency for the continental area to encroach on 
the ocean area. The process might be exceedingly slow and still 
be considerable in amount during a long geological period. Wehave 
no available evidence to show just what were the original limits of the 
continental areas. In the continental areas should probably be in¬ 
cluded areas along the shores out to the edges of the continental shelves. 
The continental areas are much larger when thus considered. The 
sediments that are carried to sea force subcnistal material back to¬ 
wards the areas of erosion. As the density of sediments must be 
from 10% to 20% less than that of the subcnistal material the thick¬ 
ness of the sediments must be that much greater than the thickness of 
the subcnistal matter displaced and a gradual filling up of the ocean 
areas must be taking place. 

It seems certain that the earth’s surface was very irregular before 
the beginning of the sedimentary age. This is indicated by the heavy 
elements found in greater percentages in the igneous rocks on the ocean 
islands than in the igneous rocks on continents. The specific volumes 
of these igneous rocks for land areas are greater than for the lavas under 
the ocean areas. It seems probable that the earth’s crust was in 
equilibrium before the beginning of sedimentation and, if so, then owing 
to the variation in the specific densities of the igneous rocks composing 
the crust, there should have been some areas standing at higher ele¬ 
vations than others. When water began to fall to the earth, it col¬ 
lected in the low areas to form oceans and inland seas. The weight 
of the water then disturbed the isostatic equilibrium of the crust and 
caused a readjustment by the movement of subcnistal material from 
below the water areas towards the land areas. 

1 am assuming that, prior to the sedimentary age, the earth’s sur¬ 
face was too hot to permit water to fall on it and remain there. This 
may not have been the real condition of affairs, for water may already 
have been on the earth with the atmospheric conditions such that there 
were no evapioration and precipitation to cause water to run over the 
land areas. In any event there was a time when rain began to fall. 
Without running water over land areas there could have been no ero¬ 
sion and sedimentation. It would be rather difficult to see how the 
processes which have been going on to cause the irregularities in the 
earth’s surface could begin to operate if the surface were perfectly 



112 JOUBNAIi OF THIS WABIOMOTON ACADBICT OF BOIBNOBB YOL. 17, MO. 6 


level at the beginning of the sedimentary age. The earth must have 
become quite cold, if it were ever in a molten state, by the time that 
the sedimentary age began, and any instability, due to internal causes, 
would certainly have been eliminated before the emth had cooled to 
the point where water could remain on its surface. 

Owing to the fact that the earth’s crust is now in isostatic equilib¬ 
rium, and that it probably has been so for all of the sedimentary 
age and even for a long time prior to the begi nnin g of that age, we 
must conclude that the strength of the crustal material is very low. 
It will yield or break under the gravitational forces resulting from 
the accumulation of sediments or the unloading of an area by erosion. 
A crust so weak as to remain in isostatic eqmlibriiun is not competent 
to carry thrusts through great distances such as are required in the 
collapse hypothesis. Many who held to that hypothesis prior to the 
establishment of isostasy, now believe in what is generally called the 
’‘roots of mountains” theory which, in effect, is the idea of isostasy as 
first advanced by Airy. 

In order that crustal material may extend into subcrustal space in 
the form of roots to balance the masses above sea level, it would have 
to be extremely weak under the uplifted areas. If the normal thick¬ 
ness of the crust were 50 miles and if the difference in density between 
the lower crustal and the subcrustal matter is 15 per cent then the 
extension of the crust into subcrustal space under an uplifted area 
having an average elevation of two miles would be of the order of 16 
miles. The crustal material under the elevated region would have 
been tremendously distorted to have a 50-mile thickness increased to 
approximately 70 miles. Even though there were a weak place in 
the crust, under the sediments which had been laid down prior to the 
uplift, this part of the crust would have been thickened materially 
shortly after the uplift began. Then, instead of a thickness less 
than normal, there would be one greater than normal, and the result 
of continued distorting of the crustal material to the sides of the 
area affected would be to buckle up the crust off to the sides of the 
area which had previously been one of sedimentation. Of course, the 
beginniDg of the movement of uplift and of depression of a root might 
have heated up the prism of the crust and thus made it weaker than 
normal but it seems to me that the mechanics of the “roots of moun¬ 
tains” theory are not very sound. 

There is another weakness in the roots theory. The material of 
the roots which was weak enough to be crushed, distorted and pushed 
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down into subcrustal space against the hydrostatic pressure of the 
Bubcrustal material, would seem to be too weak to maintain its new 
position for a long geolopcal time against that hydrostatic pressure. 
Material cannot be both strong and weak and, if the roots can be 
formed by the weakness of the crustal material, they cannot be strong 
enough to maintain themselves against the gravitational forces exerted 
against them. 

The proof of isostasy and the consequent weakness of crustal mate¬ 
rial force us to the conclusion that the major changes in surface eleva¬ 
tion must be due td a change in volume of the crustal material directly 
below the affected areas. The isostatic investigations have shown 
that the most probable depth to which the crustal material extends 
is about 60 miles. The temperature gradient found from measuro- 
ments of temperatures in wells and mines is approximately SCO. per 
mile. The gradient varies greatly from place to place, but this is a 
fair average. We may assume then a temperature gradient of about 
1°C. per 100 feet. If the earth were maintained in isostatic equilib¬ 
rium to a very high degree of perfection, then as sediments were 
deposited along the coast or in lakes or valleys, the crust would sink 
down under the added weight. It is not known just how thick the 
sedimentary beds must be before there is an isostatic yielding of the 
crust below but if, say, a hundred feet of sediments causes an adjust¬ 
ment, then each element of the crust below would be pushed down 
nearly one hundred feet into regions which are about 1° hotter than 
the space they formerly occupied. While sedimentation progresses 
at a rather slow rate yet the conduction of heat through rock is suii- 
posed to be even slower. 

The normal thermal expansion of a prism of rock 60 miles in length 
per one degree Centigrade is about 10 feet. The coefficient of expan¬ 
sion on which this calculation is based is that of marble. For a 
thousand feet of sediments the change in temperature due to the iso¬ 
static yielding of the crust might result in a subsequent uplift of 100 
feet. It is believed that many of the small vertical oscillations of the 
surface of the earth have been caused by the thermal expansion and 
contraction of the crustal material after it was pushed down under 
sediments to hotter regions or raised to colder regions by isostatic 
adjustment following erosion. 

The maximum thickness of sedimentary beds for any one period is 
generally believed to be about eight miles, approximately 40,000 feet. 
The expemsion of the crustal material depressed eight nules due to 
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thermal change would be about 4000 feet. That is, the surface would 
be raised approximately that amount when the depressed crustal mate¬ 
rial had taken on the temperature normal to the new positicm. But 
4000 feet is a small elevation, as compared with what we have in many 
mountain regions. The Himalayas have a maximum elevation of 
about 29,000 feet while the average elevation is close to three miles. 
The Andes have an average elevation of about three miles. We there¬ 
fore must look for some cause other than thermal contraction and 
expansion of crustal material to cause surface changes. By a process 
of elimination we are forced to conclude that a change of density and 
volume is brou^t about by chemical or physical processes in addition 
to that caused by thermal expansion and contraction. Just how this 
occurs it is impossible to say, but there are numerous cases of two 
minerals having exactly the same chemical composition but different 
volmnes and densities, a notable example being diamonds and graphite. 
Both are pure carbon, but the diamond has a density of 3.52 and the 
graphite only 2.25. The difference is about 36% of the density of the 
diamond. It may be that there is some rearrangement of the elements 
as a result of changes of temperature and pressure which would cause 
a change of density of 3% in the prism of crustal material, and that is 
sufficient to raise the surface as much as two miles. 

We have no proof that expansion and contraction actually take 
place in the earth’s crust but a careful consideration of the mechanics 
of the earth seems to make these the most probable causes of surface 
changes. Opposition to this explanation of surface changes has been 
raised by a number of students of the earth because of their difficulty 
in explaining on this basis the great horizontal movements which have 
occurred in the material near the earth’s surface. Undoubtedly there 
have been extensive horizontal movements but the writer maintains 
that these can be explained more eaaily on the theory that they are 
incidental to the vertical uplift rather than that they are the major 
movements and that the vertical movements are incidental. In prac¬ 
tically all cases where a horizontal movement has been detect^ in 
exposed strata, the thickness of the strata involved was small; probably 
one or two miles is about the maximum thickness of material that 
has been overthrust for any considerable distance. Usually the thick¬ 
ness of material involved in the overthrust is a half mile or less and in 
some cases only a few hundred feet. It is difficult to see how a thin 
veneer of stratified rock could be moved horizontally for the many 
miles that some have estimated the movement to be. The moving 
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material must overcome frictional and shearing resistances and if 
the upUft is due to the action of regional forces the overthrust material 
must be pushed uphill for it is in this direction that the movement 
would occur according to the collapse hypothesis. 

On the collapse hypothesis the crust that is weak enough to be dis¬ 
torted by the action of horizontal forces carried throufj^ long dbtances 
must be strong enough to push up a mountain system and to force 
down into subcrustal space sufficient material to form a root that will 
support the mass which is above sea level. These horizontal forces, 
presumably, would be acting through the whole crust rather than 
merely in the outer layers. I cannot conceive of blocks of material 
a mile or two in thickness being pushed overland distances of 10, 20 
or more miles as seems to be required to explain certain cases of over- 
thrusting. Of course, it is difficult to explain an overthrust of 50 
miles on any h3q)othesis and the isostatist has little or nothing to sug¬ 
gest, except that the field evidence regarding the overthrusting and the 
extent of horizontal movements in general may have been somewhat 
misinterpreted. One is likely to see in data those things which support 
the views that are considered authentic. It is my belief that as much 
evidence, probably more, could be collected in the field in favor of the 
vertical uplift theory as may be obtained in support of the view that 
the horizontal movement is the predominating one. 

It is probable that the direction of the overthrust and of much of the 
horizontal movement of material is from the center of the uplifted mass 
outward towards its edges. If this should be found to be true then 
the Pratt theory of isostasy would be much strengthened. 

In Daly’s recent book. The Mobile Earth, he mentions a block of 
material resting on the plains of Montana many miles to the eastward 
of the uplifted area from which it came. That is a clear indication 
that the overthrust was from the uplifted regions towards the low areas 
to the sides. When the direction of overthrusts has been discovered, 
we shall be able to make greater progress in the solution of the problem 
as to how the uplift occurs. 

A Pratt isostatist naturally leans towards the idea of a very weak 
crust with expansion and contraction of crustal material as the major 
causes of surface changes in elevation. A belief in the Pratt isostasy 
leads one to think that earthquakes are the result of four major proc¬ 
ess^. An earthquake is generally accepted as being due to the break¬ 
ing of rock. This rock must be within the crustal space for the sub- 
crustal material is too plastic to break but instead it yields and 
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conforms to changes without rupture. The crustal material itself must 
vary somewhat in plasticity as its lower limit is approached. The 
lower crustal material is under a tremendous load and movement in 
the lower half of the crust would be somewhat plastic with very little 
breaking of material. Seismologists have not yet determined with 
any degree of definiteness the depths at which the earthquakes occur, 
but the late Prof. Omori of Japan, who was recognized as one of the 
foremost seismologists of all time, claimed that he had not found any 
earthquake focus lower than 27 kilometers. I do not know whether 
his methods of determining the depth were adequate to secure exact¬ 
ness but his depths are very acceptable to the Pratt isostasists. 

The four major causes of earthquakes would seem to be: 

let. The breaking of crustal material caused by the weight of 
sediments. 

2nd. The breaking of rock as the crustal material is pushed up 
under an area of erosion to restore the isostatic balance. 

3rd. The breaking of the rocks as the result of the expansion of the 
crustal material under an area which had previously undergone heavy 
sedimentation. 

4th. The breaking of rock caused by the contraction of crustal 
material under an area which had previously undergone erosion during 
an extended time. 

With the earth’s crust in isostatic equilibrium, it is difRcult to see 
how any material from subcrustal space could work its way through 
the entire crust and be exuded at the surface as a lava overflow. 
The pressure exerted by a column of liquid material extending from 
the earth’s surface to the bottom of the crust would be enormous, and 
this pressure would be sufficient to fracture rock and make a lava 
overflow at some point whose altitude is much less than the top of a 
volcano. According to the Pratt theory of isostasy the overflow of 
lava from a fissure or from a volcano is probably caused by an expan¬ 
sion of the crustal material below. No extra mass has been added to 
the prism of the crust involved. It is merely a case of fluid material 
/rom some depth within the crust being raised to the surface, increasing 
the volume of the prism and decreasing the density. Whatever proc¬ 
esses cause the uplift of a mountain system undoubtedly cause the 
volcano and the lava overflow. 

It would seem that the earth is gradually losing heat as a result of 
erosion and sedimentation. As the eroded material is carried away 
the prism of the crust beneath is forced up to restore the equilibrium. 
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Erosion may have occurred to the extent of five or ten miles before an 
uplifted area is base leveled. In such a case every element of the 
crust beneath would have been raised to a position approximately 
equal to that distance and would have been brought to a region having 
a much lower temperature than that of the region from which it came. 
Eventually there would be a loss of heat at the surface and the material 
of the prism would be cooled down by 100° to 300°C., depending on 
how far the crustal material had been pushed up. That heat lost 
would not be compensated by any heat gained in other places. The 
areas of heavy erosion later become synclinoria into which sediments 
are deposited. The sediments accentuate the synclinoria resulting in 
a pushing down of crustal material into hotter redone. Eventually 
this material takes on the temperature of its new position, expands 
to form mountain systems or plateaus and again loses heat at the sur¬ 
face. What maintains the heat of the earth no one knows. There 
have been many theories, including the one now advocated by many 
that the disintegration of radioactive materials replaces heat in suffi¬ 
cient amounts to cause the surface of the earth to remain at a practi¬ 
cally constant temperature. Be this as it may, we cannot escape the 
conclusion that the raising up of crustal material under areas of erosion 
brings hotter material to the surface with a consequent loss of heat. 

It is rather difficult to see how a volcano could come into being 
out in the middle of an ocean but, in general volcanoes are merely a 
part of a region that is higher than the surrounding bottoms of the 
ocean. The Hawaiian Islands, for instance, occupy a long stretch 
extending for some 1200 kilometers while the average width of the 
pedestal on which the islands rest is of the order of magnitude of 140 
kilometers. There must have been light crustal material where the 
islands now are at the beginning of the sedimentary age and the up¬ 
lifts and subsidences of the Hawaiian area have been the result of 
erosion, sedimentation and to a certain extent of the accumulation of 
rock from coral growth. It is very difficult to explain a chain of 
islands out in an ocean without assuming under it crustal material 
which has been lighter than normal density from the beginning of the 
sedimentary age. 

This brief sketch of the relation of isostasy to geological and geo¬ 
physical problems is only the skimming of the surface of atremendous 
problem. It is hoped that much thought and investigation by those 
interested in the subject will supplement the very meager data which 
we now possess. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

GEOLOGICAL SOCIETY 
407th monTiKQ 

The 407th meeting was held at the Cosmos Club, October 28,1025, Vice* 
president He:wbtt presiding. 

Program: C. K. Wentwoeth and E. T. Affel: A source-analyM of geologic 
literature on North America, lB2t-22, 

N. H. Dahton; Pre^Paleozoic surface of Arizona and New Mexico, 

R. S. Bassler; Mtseisaippian rocks in northern Tennessee, 

408th ueetinq 

The 408th meeting was held in the auditorium of the Interior Buildingv 
November 11, 1925, President Stephenson presiding. The Secretary an¬ 
nounced the election to corresponding membership of W. A. Nelson, State 
Geologist of Virginia. 

Propam: A, H. Redpield: Petroleum possibiltlies of Oennany, 

H. S. Washington; The 1926 eruption of Santorini, 

H. T. Stearns: The volcanoes of Japan tn 1924. In Japsn and the islands 
nearby there are 74 active volcanoes which are aliped in narrow curved zones 
forming arcs that follow closely the crests of a series of great folds in the crust 
of the earth. It is generally supposed that the ma^a supplying the vol¬ 
canoes exists in rifts or fissures that coincide largely with the axes of the folds. 
The chief volcanic zones are as follows: the Kunle, the Nasu, the Kampu, 
the Fuji, the Hakusan, the Aso, and the Kirishima zones. 

The Kunle zone comprises a line of small volcanic islands which extends 
from Kamchatka to Volcano Bay on the southern side of the island of Hok¬ 
kaido. Three eruptions on this zone dunng 1924 were recorded by a steamer. 
On February 15,1924, a huge cauliflower cloud was scon risi^ from a volcano 
on Raikok^ima, and at the same tune two submarine eruptions occurred not 
far from Matau Island. 

The Nasu zone extends from the islands a few miles north of Hokkaido 
through Volcano Bay to Fujiyama. During 1924 there were gaseous emana¬ 
tions sometimes accompani^ by light ash falls from the crater of Asamayama 
on this zone. Parallel with and west of the Nasu zone is the Kampu zone. 
No volcanoes on this zone were in eruption during 1924. 

The Fuji zone extends south from Fujiyama to the Bonin Islands. A 
small cinder cone in the center of the crater of Mihara, the central cone of 
the volcano Oshima located in the Bay of Tokyo, emitted huge volumes of 
steam during the writer’s visit on December 16, 1924. At the same time 
heavy blue fumes were being discharged with a hissinf; sound at a high tem¬ 
perature. No glow from molten lava was visible in the daylight. The 
lava flow on the floor of the crater had not entirely cooled for heat rose from 
many cracks in its surface. 

The dakusan zone extends from Kyushu aloi^ the northern side of Hondo, 
the mainland of Japan. On January 23,1925, Bhiranesan (Kusatsu) located 
on this zone, emitted a huge volume of smoke and on the 34tb, a heavy 
explosion occurred with loud rumblings, and ash fell over the surrounding 
area. 



MABCH 4, 1927 


PBOOUBDINGB: OBOLOOICAli 80C1BTT 


119 


Aao-dako, on the Abo sene, wfaioh orosses K 3 ruahu from Dortheaat to south- 
woBt, had one explosion on January 9, 1924. On January G, 1925, it again 
ejects ashes which caused damage to the farms at its base. 

The Kirishima zone extends from Kirishima southwestward toward 
Formosa. Sakurajima was in repose during the writer’s visit in ]9^, 
althoufi^ it was reported that a fumerole in the summit crater occasionally 
sent up a column of white steam. Kirishima volcano was not active during 
19^, althou^ on December 21, 1924, a hot fumerole inside of a small cone 
exist^ on the southeast wall of the summit crater. (Author’s abatraciJ) 

JOINT MEETING 

A joint meeti^ of the Society and the Washington Acadbut of Sciences 
was held at the Cosmos Club, November 19, 1925, President Keixogo of the 
Academy presiding. 

Program: Professor Wii/IJAm H. Hobbs, of the University of Michigan; 
The glacial arUicydonea—the poles of the atmospheric circulaHon, 

409tu meeting 

The 409th meeting was held at the Cosmos Club, November 25, 1925, 
President Stephenson presiding. The Secretary announced the death of 
J. K. Hidlehs, a founder and active member of the Society, the resignation 
of L. B. PusET from active membership, and the election to active member¬ 
ship of E. R. PoHL, George Tunell, T. B. Nolan, H. W. Hoots, and 
P. G. Nutting. 

Program: C. E. Rehber: Human and geographic aspects of the 1925 Smith- 
soniar^Prtnceton Expedition to Europe^ 

E. O. Ulrich: European Paleozoic stratigraphy and siraltgraphers. 

410th meeting 

The 410th meeting was held at the Cosmos Club, December 9, 1925, 
President Stephenson presiding. Vice-president Hkwett took the chair 
dunng the presentation of the address of the retiring president. This address, 
entitled Major feaiurestn ike geology of the Atlantic and Oidf Coastal Plain” 
was printed in This Journal (vol. 16, pp. 460-480). 

thirty-third annual meeting 

The thirty-third annual meeting was held at the Cosmos Club after the 
adjournment of the 410th meeting, President Stephenson presiding. 

annual report of the secretaries was read and approved. The Treas¬ 
urer presented his annual report showing an excess of assets over liabilities 
of $1,137.49 (book value) on December 0, 1025. The auditing committee 
reported that the books of the Treasurer were correct. The Amendment 
to the Standing Rules restoring dues of active members to $2.00 was unani¬ 
mously carried. The Society accepted,'upon recommendation of the Council, 
the anonymous offer, through Kirk Bryan, of three prizes of $10 each for 
excellence of presentation of papers during 1926. 

The results of balloting for officers for the ensuii^ year was as follows: 
President: N. H. Dakton; Vice-Presidents, W. T. Lee, Charles Butts; 
Treasurer: J. B. Ressidb, Jr.; Secretaries: J. D. Sears, W. P. Woodring; 
Members^Large^f-ihe-Cou^ B. 8. Butler, S. R. Capps, G. R. Mans- 
ITELD, O. E. Meinzeil C. N. Fennbr; Nominee as Vice-President of Wash¬ 
ington Academy of Sciences representing the Oedogical Society: L. W. ' 
SraPHBNSON. 
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411th meeting 

The 411th znoeiing was held in the auditorium of the Interior Building, 
January 13, 1020, I^esident Darton presiding. 

Progrom: W. W. Rubkt: Stream piracy in northeastern Wyomina. Ex¬ 
treme northeastern Wyoming is drained by the Little Powder, Little Missouri, 
and Belle Fourohc rivers. Little Mis^uri River, the central of the three, has 
the lowest gradient and field evidence indicates it has been and will be robbed 
by both the neighboring streams. The ancient capture of the headwaters of 
tho Jjittle Missouri by the Belle Fourche River at Stoncvillo Flats is well 
known. Old terraces and topographic relations seem to show that a tribu¬ 
tary of Little Missouri River formerly flowed northwestward along the 
present course of Belle Fourche River between Stoneville Flats and Belle 
Fourche, S. Dak. This capture is attributed chiefly to foreshortening of the 
Cheyenne River as a result of the advance of Pleistocene glaciation, although 
tho diversion of the lower Little Missouri River by an ice sheet had a slight 
additional effect Field evidence mdicates that the resulting rejuvenation 
worked slowly upstream and that the capture may have occurrM at about the 
end of the Pleistocene. Tnbutaries of Belle Fourche River will eventually 
divert the remaining headwaters of Little Missouri River. 

The lithology of old gravels, the present stream gradient, and tho land 
forms near the head of Belle Fourche River, and the sharp bend and terraces 
of Powder River suggest that the present Belle Fourche River formerly rose 
in the Big Horn Mountains, but was beheaded near Puinpkm Buttes by 
Powder River. This capture, which possibly occurred at the beginning of 
the Pleistocene, may be the result of greater pn^cipitation in the Powder- 
Ycllowstonc drainage extern than m the ancient Little Missoun system. 

Little Powder River is preparing to behead tho liittlc Missouri and perhaps 
the Belle Fourche River. The latter case of incipient piracy may bo a read¬ 
justment following tho capture at Stoneville Flats. (Author's abstract ) 

Kirk Bryan The ^^Palouse soil” problem of the Coluv^ia Plateau, Wash¬ 
ington. One of the conspicuous features of tho Oolumbia Plateau is the 
mantle of soil which blankets the surface of tho underlymg rocks. The fine- 
gramed unoonsohdated material is in places 100 to feet thick, and it is 
intimately dissected into hills by miniature ramifying valleys. Since this 
material is everywhere of about the same thickness and conforms to the gen¬ 
eral slope of the plateau, it is a natural assumption that it once form^ a 
contmuoufi cover and has since been dissected. With the assistance of a 
number of colleagues, somewhat scattered information about this so-called 
soil hM been brought together and an analysis of the origin and age of the 
material made. In general the upper 3 to 6 feet of the material is a top skin 
or voneer that throughout the plateau is largely wind-bome. It rests on 
various sorto of material and tho underlying mass that forms the inner core 
of the hills is generally unexposed and unknown. At various places there has 
been identified (1) laminated silt; (2) reddish compact silt with limy con¬ 
cretions, apparently an old loess, (3) yellow clay that microscopic examination 
shows to be an old loess; (4) ancient glacial till. In places in the eastern part 
of the plateau the yellow clay, or old loess rests on thin decomposed basalt 
but m the western part of the plateau the more sandy mass rests on nearly 
fresh basalt. Here below the general level there is a terrace covered by similar 
wind-bome soil in which the bones of an elephant were found. On this 
account, and in view of the association of the material with glacial till it is 
evident that the "Palouse soil’' is of Pleistocene age. 
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A review of the known facts in regard to present dust storms indicates that 
these remarkable meteorological phenomena have been in operation only for 
the past few decades since the grass cover of the plateau was broken by 
plou^iing. If the present rate of fall of dust as estimated for Spokane had 
been in operation smee Wisconsin tune there would be 16 inches of dust on 
the Wisconsin terrace whereas this terrace is free of dust. Similarly the pre- 
Wisconsin till plains and terraces (Spokane glaciation of Bretz) are almost 
free of dust. A still older till has a cover of 16 inches to 3 feet of loess and in 
other places the cover on the ancient till may be greater. Therefore, the time 
of formation of main loess (^Talousc soil”) seems to be far back in Pleisto¬ 
cene tunc. (Aidhar*8 dbatracl,) 

Laubrnce LaForge: The recognition of peneplains, 

412th meeting 

The 412th meeting was held at the Cosmos Club, January 27, 1020, Presi¬ 
dent Darton presiding. The Secretary announced the resignation from 
active membershm of Mifts Lucy M. Jones. 

Program: W. T. Schaller. The mineralogy of the Tintic Standard mine^ 
Utah, The oxidation of silver-nch galena, silver-rich tetrahedrite, pynte, 
and other sulphides, has yielded a number of unusual and rare mmerals 
chiefly sulphates. Among these may be mentioned kornelite, ferropallidite, 
plumbojarosite, and argentojarosite. The plumbojarosite has formed, m 
part, directly from ccnissitc, but no evidence was seen that the argento¬ 
jarosite had formed m any way but by the commingling of sulphate solutions 
of silver and iron. Some galena, partly oxidized to anglosite, forms a 
eutectic-Iiko structure with it. Chains of orthorhombic sulphur crystals 
(similar to artificial ones) suggest paramorphisin from earlier higher tempera¬ 
ture monoclinic crystals. Rectangular casts suggest the one time presence 
of anhydrite. Most of the minerals mentioned probably fonned from rather 
hot solutions. {Avihor^s abstract,) 

II. G. P^erouson; RegioTial relations of Nevada ore deposits: The two-fold 
division of Nevada ore deposits into those fonned at depth associated with 
granitic iatnisivo and those formed near the surface m connection with 
Tertiary volcanics has long been recognized. Evidence is accumulating 
suggesting that each of these groups should be again divided. The great 
Sierra baihohth intruded at about the close of the Jurassic carries on its 
western flank satcUitic bathoHths with which are associated the quartz veins 
which have yielded the great California gold production. On the eastern 
flank the geolopc conditions are similar but the vems accompdnymg the 
satellitic batholitha, though similar in appearance and mineralogy to those of 
California, have yielded no important gold production. Owing to favorable 
climatic conditions, however, these western Nevada vems have under¬ 
gone secondary enrichment in silver, and it was from those rich secondary 
ores that the great silver production of such camps as Austm and Belmont 
was obtained. Those were for the most part eschausted many years ago. 
Replacement and contact deposits are relatively rare. The Sierra region 
yiel^ a very small percentage of the country's production of base metals, 
chiefly copper. A very different condition prevails in the interior n^on. 
Here intrusions of Bloceno age have associated with them deposite, chiefly 
of the replacement type, valuable ohie^ for base metals, and the vein type of 
deposit though present is not predominant. 
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The line of division between the two prevail^ types seems to pass through 
the tmdfle of Nevada. To the west the deposits are mostly of the vm type, 
rich in sUver near the outcrop but disappointing in dq>th. In the eastern 
part of the State on the other hand the rudi secondary silver ore at the out¬ 
crop in many places passed in depth to workable lead-silver ore. He in¬ 
ference is drawn that the Western Nevada veins deposits allied with the 
Sierra batholith were formed at about the close of the Jurassic, whereas 
those in the eastern part of the State, showing strong affinities with the Rocky 
Mountain t}^, should be tentatively placed in the ^cene. This is not in 
accord with Lindgren’s suggestion that the locus of the CiordiUeran intrusionB 
moved‘gradually eastward but implies two distinct and widely separated 
periods of batholithio intrusion. 

The proposed division of the near-surface deposits is based largely on 
work in the region of the Tonopah and Hawthorne degree sheets. Here 
certain deposits such as those of Tonopah and Aurora are associated with 
lavas of pro-Esmcralda age, that is, older than the upper Miocene. Man¬ 
hattan, !^und Mountain, Goldfield, Bodie, and a number of less important 
deposits are definitely post-Esmeral^ in age. The deposits of the Tonopah- 
Aurora type are so widespread over Nevada that it is surmised that this was 
the major period of late Tertiaiy mineralisation. The characteristic features 
are strong veins, the presence of primary argentite and commonly other silver 
minerals, free rold heavily alloyed with silver, usually about equal parts by 
weight, and often fairly abundant base met^ sulpmdes. Althou^ many 
of these are properly gold camps if value of output is considered, in all cases the 
weight of sdver produced greatly exceeds that of the mid. This t3rpe is 
widespread; it is well represents in Mexico, New Zealand, and the East 
Indies and has been called the Pacific t]^o of ore deposit. Of the relatively 
few deposits with predominant gold, Boffie, Goldfield, Manhattan, and Round 
Mountain are known to bo of post-Esmeralda age, and it is inferred that 
further work may place the others there also. Inese deposits do not form 
as distinct a class as the pre-Euneralda group. In most of the less important 
and also Round Mountain, Bullfrog, Oatman, and part of the Manhattan 
district, free gold is the only important metallic mineral, the amount of 
sulphides being very small and barren. In Goldfield, and ]Mrt of the Man¬ 
hattan district, however, complex mineral associations prevail. Commonly, 
the veins are less persistent and less well defined than those of the earlier 
type Primary bonansas of great richness may occur, but the productive 

j_ al __1___t:i __j_ 




Although it will be many years before the succession of lavas throughout 
the Great Basin is well enough known to speak with an^ certainty, the 
available evidence points to a widespread noineralisation prior to the Upper 
Miocene. This is ^ed in t}[pe and therefore possibly in age with deTOsits in 
all regions bordering the Pacific. The post-huocene deposits are of different 
tractor and possibly only of local importance. It appears, therefore, 
that there have been four distinct periods of major mineralisation in Nevada. 
The first is closely allied to the Sierra gold type, but unfortunately deficient 
in gold, of post-Jurassic age, and prevails in the western part. The second 
which might be called the Rocky Mountain type, prevails m the eastern part 
of the state, and is probably of Elocene age. Mineralisation of probable 
Miocene age with pr^minant silver was widespread, while a later period 
protMbly early Pliocene, has srielded rdativdy few deposits of importance. 
(Author’9 abstnet.) 
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W. O. Aloen: The Oroe Ventre landeUde of June, 19SS. On June 23,1926, 
there ooourred in the valley of Oroe Ventre River, about 36 miles south of 
YeUowstone Park and near the east side of Jackson Hole, Wyo., a landslide 
which carried down from the adjacent dope and deposited in the valley many 
million cubic yards of rock debris. This slide, which occurred within a space 
of a few minutes, formed a dam about 226 feet high and half a mile long, 
which completely blocked the river and so im^unded the water as to form a 
lake 4 or 6 miles long, with a maximum width of about three-quarters of a 
mile. This lake submerged much of three private ranches and one ranger 
station of the Teton National Forest, and has created a situation more or less 
perilous to ranches and villages all the way down the Gros Ventre and Snake 
River valleys. _ This appears to have had no connection with the Montana 
earthquake which ooouiied four da^ later. The Gros Ventre valley m this 
^rt is cut several thousand feet into upturned Cretaceous, Jurassic, and 
Triassic rocks. The slide occurred at the heavily wooded north end of the 
long north spur of Sheep Mountain, one of the northern peaks of the Gros 
Ventre Range. It was probably due to the saturation of clay shale inter- 
bedded with the Carboniferous limestones and sandstones as the result of 
heavy rains and melting snows. The strata at this place, on the south side, 
dip into the valley at angles of 18 to 21 degrees, and the movement was 
obliquely down the dip. The upper end of the slide is at the top of the slope 
about 1} miles south of the river and 1700 to 2200 feet above it. The front 
of the great mass of rock debris and forest trees plunged across the half-mile- 
wide valley bottom and piled up 400 feet high against the red sandstone cliff 
on the north, then settled back somewhat. The flooded stream rapidly 
filled the basin thus formed and in about three weeks the water rose 220 feet 
back of the dam. It is estimated that about 150,000 acre feet of water was 
impounded over 2000 acres of land. As the mflow decreased, seepage began 
and increased to 400 or 500 second feet, so that the dam was not overtopped 
It was reported late in January, 1926, that no {articular change m conditions 
had taken place up to that time. The great point of mterest is as to what will 
occur next spring, inasmuch as it seems certain that the dam must be over¬ 
topped if there is any such spring flood as occurred in 1018 when the flow at 
Kelly, four miles below the site of the dam, reached a peak of 6000 second 
feet and averaged 4000 second feet for two weeks. (Author’s abstract ) 

413tB UEETIKG 

The 413th meeting was held at the Cosmos Club, February 10, 1926, 
Vice-president Lee presiding. 

Program: R. T. Evans: Erosion forms in Zion National Park, Utah. 
W. T. Lee: Some scientific aspects of the Mammoth Cave region, Kentucky. 

414th HEETma 

The 414th meeting was held at the Cosmos Club, February 24, 1926, 
President Darton presiding. The Secretary announced the election to 
active member^p of Parkinson Popinob and Miss Taisia Stadnichbnko. 
W. T. ScHALLBR was awarded by ballot the prise of 310 for excellency in 
presentation of papers during the first third of 1926. 

Program: H. W. Hoots: Oeologtc features of the southern end of the San 
Joaguin Valley, Ctthfomia. The San Emigdio Mountains lie at the southern 
end of the San Joaquin Valley. They trend in an east-west direction and, 
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together with the Tchachapi Mountaina farther east, form that elevated area 
wUch oonneots the southern end of the Sierra Nevada range with the Coast 
Ranges. The geologic character of the San Emigdio Mountains, broadly 
oonsidored, is intermediate between that of the Sierra Nevada range and that 
of the eastern Coast Ranges of this region in that it has a central mass of 
granodiorite which connects with the Sierra Nevada, and a northern foothill 
belt of highly disturbed Tertiary sediments which broadens progressively 
westward. The San Andreas fault lies south of the San Emigdio Mountains, 
trends 3 80° E, and separates the fn^nodiorite from a much folded and faulted 
mass of Tertiary strata. Approximately 24,000 feet of Tertiary and Quater- 
naxy sodinients, ranging in age from Eocene to late Pleistocene, lies north 
of the granodiorite. These rocks, consisting of massive sandstone and con¬ 
glomerate, soft shale, volcanics, and coarse fanglomorato are folded into 
pronounced anticlines and synclmes with east-west trend and arc broken 
by many faults. All major folds, without exception, have their north-dipp^ 
limbs the steeper with inclinations of 45°-G0^ in contrast to south-dipping 
limbs of 20°'30°. The major faults, one of which appears to be an overthnist 
of low angle south dip, also trend east-west, approximately parallel to the 
San Andreas fault farther south, and have stratigraphic displacement as 
great as 5,000 feet; minor faults, apparently with vertical planes, trend cither 
northeastward or northwestwa^. It is considered likely that these struc¬ 
tural features have resulted from northward thrusts from the south during 
late Tertiary and Quaternary time similar m efFoct to those which, dunng the 
earthquake of 1906, produced relatively northward movement of the fault- 
block west of the San Andreas nft. That movement of this western fault- 
block has actually been northward during the past 30-40 years is attested by 
recent resurveys of the Coast Ranges by the U S. Coast and Geodetic Survey. 
Wheeler Ridgo, the topo^aphic OT^ression of one of the most prominent cast- 
west trending asymmetrical anticlines, hes at the northern edge of the foothills 
directly in front of the major fault which appears to be of low-angle overthrust 
type, Study of its stimctural details and probable origin leads one to believe 
tliat it has been subjected to thrusts from the south since the anticline, 
developed in late Pliocene and Pleistocene strata, was formed. In conclu¬ 
sion, tho stratigraphy, pronounced development of solifluction and large 
earth-flows, and the physiographic history of a part of tho foothill region were 
briefly described. {Auihor^s absiracL) 

E. L. IIbss: The source and use of cesium, Pollucite is the only known 
ccsium-bearing mineral and it has been found only on the Island of Elba, 
where it was ^covered and occurs as a minoralogical curiosity. At Buck- 
field, Maine, it has been found in comparatively large quantity and a few 
thousand pounds has been mmed. Tho pegmatite which has been mined 
during the last summer by W. D. Nevol and previously by Perien S. Dudley, 
is an almost diagrammatic representation of tho theory brought out by the 
wntcri of the gradual ptiwth of pegmatites from fine grained masses to those 
containing huge individual crystals or masses of single minerals. A dike of 
codlw granite about 15 feet wide outs across the gneiss on Hodgeon Hill, 
34 miles southwest of Buokficld. Following a crack in the granite and lying 
close to one side is a mass of pegmatite, following a rather irregular course 
and varying in width from 3 or 4 feet to perhaps 10 feet. In places the 

^Hbss, Fbank L. The ntUwal huiory oj pegmatites. Engin. and Min. Journ. 
190: 289-298 192fi. 
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pegmatite is composed of irregular masses of microclmo, biotito, muscovite 
and quarts. Within th^ masses are bodies of rock which are composed of 
orystallised inicrooline, individual cxystols of which may be 5 or 6 inches 
throu^. With the orystallised microcline, is, in places, clevelandite (platy 
albite) cassitente, blue and green toui^lines, colorless pink and blue beryl 
of indistinct crystal form, and poUucite. The pollucite is usually without 
form, partly glassy and partly crushed to a pK)wdor. T^o pollucite is found 
only where the microclme is orvstallised and with the higher temperature 
minerals just noted. It is usually surroimded by a coat of lepidolite about 
1/32 inch thick, normal to the pollucite, and veinlets of pale lepidolite cut the 
pollucite. At places in the pegmatite radial veinlets not much thicker than 
a hair are filled with arsenopynte and at the ends of the rays are crystals of 
black tourmahne. Cracks running mto the dike show incipient pegmati- 
tization. {Author's abstract.) 

C. P. Ross: Some features of the Paleozoic stratigraphy of Idaho. A large 
part of Idaho has now been geologically studied in reconnaissance fashion 
and detailed work has been done in a number of looalitios. Although much 
of the latter is still unpublished it was available in the preparation of the 
present paper. Only in the southwestern part of the State is it hkely that 
facts of major stratigraphic importance await discovery, although a multitude 
of details are still unknown in almost all parts of the State In spite of the 
bcwildenng rapidity of change in the Palco/iOic stratigraphy within short 
distances in many parts of the State, it has been possible to construct more 
or less tentative stratigraphic columns for nearly all parts of Idaho and to 
work out some of the broader features of the Paleozoic stratigraphy. During 
much of the Paleozoic a narrow sea extended north from its connection with 
the Pacific near Lat. 35 N, along the present position of the liocky Mountain 
Cordillera, covered much of oastem Idaho, and had frequent connection with 
the Arctic Ocean, The Cambrian sea in Idaho extended north as far as the 
45th parallel and west beyond the 11.5th mondian. A sea also covered part 
of northern Idaho in the Cambrian but probably had no connection within 
the State with that in the south. The other Paleozoic seas did not extend as 
far north or west as did the Cambrian, but deposited many thousands of feet 
of sediments m southeastern and southcentral Idaho. The only known 
Paleozoic beds in western Idaho are of Carboniferous ago In the Permian, 
at least, the sea here had a connection with that m eastern Idaho. This con¬ 
nection may have been across the central part of the State, where volcanic 
strata of supposed Permian ago have recently been found, but more probably 
was across southern Idaho or northern Nova^. The position of the shorehne 
probably shifted almost constantly during the Paleozoic but in general cor¬ 
responded fairly closely with the eastern boundary of the so-callcd Idaho 
batholith, a fact which is probably of structural significance. {Author's 
abstract.) 

Program: M. R. Campbell- The meaning of ckjUroff meanders in tidal 
streams. The presence of stream meanders and of cut-off meanders on the 
tidal streams of Virginia raises the question of the conditions under which 
such features will be developed and consequently their value m interpreting 
the geomorphic history of tno region in which they occur. A study of the 
lower Mississippi, the San Jacinto River below Houston, Texas, and the 
James River from City Point to its mouth shows that as soon as a stream 
reaches tide water it loses most, if not all of the features and habits of a normal* 
stream and in this condition there is little or no tendency to form meanders 
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or to out them off. If thii oonelueion n oorreot, the prewnee of meuiden or 
meander scan at any partioular level indioatee that at the time that level ot 
terraoe was formed ttie stream was above tide level and behaved ae a normal 
stream behaves. The implication this piinoiple should materially asaut 
in deoiphering the recent geomorphic histc^ of the embayed section of the 
Atlantic Coastal Plain. (Authors ab^raet.) 

WiLUAH Bowra: The importance of geophysioal data tn geotogie research. 

415TK XEXTINO 

The 415th mating was held at the Cosmos Club, March 10,1626, President 
Dartok presiding. The Secretary announced the transfer of the following 
members from the active list to the corresponding list: Abthitr Holuck, 
Robert Anderson, H. F. Bain, J. P. Bdwaloa, Ernbst Hown, T. C. 
Hopkins, W. S. Burbank. 

F. E. Matthes : Some examples of the eeVLvlar structure of ice. The speakers 
showed several lantern slides of photographs taken bv him in iBfook Creek 
Park, Washin^on, D. C., on Jan. 24, 1926, of cakes of ice in which the cell 
structure, as it is termed by some authors, had been rendered clearly dis- 
cenublo at the surface by a fortuitous train of circumstances. After tiie ice 
on the ponded stretches of Rock Creek had attained a thickness of about 
5 inches, a change in weather brought about a flood, which broke up the ice 
and oast large o^os of it on the banks of the stream. There, expos^ to the 
mild heat of the winter sun, the surfaces of the cakes became etched along the 
linos of contact between the cells, the interstitial films, or cell walls being more 
sensitive to radiant beat than the ciystalline ice, as has recently been shown 
experimentally by E. K. Plyler. A brief snow flurry then supervened and the 
etched grooves were filled with fine powdery snow^ the result being that each 
individual ice cell stood dearly outlined by a white boundary. The photo¬ 
graphs revealed great variety in the honsontal dimensions of the cells. As a 
rule the colls measured only a quarter to half an inch across, but some of them 
measured an inch or more across. A few cakes contamed cells measuring 3 
to 7 inches to the side. The commonly accepted theory is that each cell 
envelops a single crystal, and this is probabljr true of the small and mcdium- 
sised cells, wmeh largely preponderate; but it scarcely seems probable that 
the very large cells mentioned contain each but a single crystal. As a matter 
of fact, when the ice composed of these large cells was broken, there were 
revealed vortical flutings along the cell walls as well as a dim structure here 
and ^ere within the cells themselves, suggesting the presence of a multitude 
of thin, almost fibrous, crystals closely intergrown. It may well be, therefore, 
that ice cells and ice crystals are not always cotermmous, but that under 
certain conditions aggregates of crystals may be enveloped by one cell. The 
observation made, though lacking verification by microscopic analysis, may 
uve a bearing on the probable composition of the interstitial films. There 
are in the main two views: 11} that these films consist of water holding salt 
or other mineral matter in solution and therefore having a low freesing pomt; 
(2) that they are made up of loose molecules of ice not definitely attached to 
the lattice work of the crystals. It seems entirely possible that both kmds of 
interstitial films are present in ice; the latter normally separatmg crystal from 
oiystal, the former being present wherever there are appreciable quantities 
ot dissolved mineral matter in the water, and being segregated as freesing 
goes on, in the form of so-called cell walls that may enclose one or more 
crystals of pure ice. (Author’s abstract.) 



UABxmif 1927 


PBOouDiNoa: oboloqio^ society 


127 


416Tn in&STiNa 

The 416th meeting was hold at the Cosmos Club, March 24,1926, President 
Dabton presiding. The Socretaiy announced the resignation of C. D. 
Datis, a founder and active member, and the transfer of the following 
members from the active list to tho corresponding list: M. W. Ball, W. C. 
Phalbn, C. M. Keeler. 

Program: Keeves: The landslide ori^tn of the ikruei fauUe around 

the Bearpaw Mountains. The thrust faulting in the plains on the north and 
south sides of the Bearpaw Mountains is apparently confined to the weak 
upper Cretoc^us and early Tertiary formations. The trend and extent of 
the faults indicate that they were produced a thrust force acting outward 
from the mountains. The slight plainsward mclination of the strata toward 
the faulted area suggests the possibility that during the mid-Tertiary penod 
of volcanic activity in the mountaii^, these formations, being buri^ under 
an enormous load of extrusive material and subjected to violent and frequent 
earthquake shocks, slipped plainsward on wet bentonite beds in the upper 
part of the Colorado shale, resulting in the compression and thrust faulting 
of these formations in the plains. (Author*s abstract.) 

B. S. Butler: Some features oj the native copper deposits of Michigan. 

N. H. Heck: Some unusual submarine features in the north Pacific Ocean. 
The area referred to in the paper includes the nm of the North Pacific ocean 
from the Panama Canal to the Philippine Islands. A deep ocean trough 
developed by the Coast and Groodetic Survey Steamer guide in 1923 is 
found to be associated with a largo number of earthquake epicenters along 
its extent from Panama to the Gulf of Lower California. Another series of 
epicenters further off shore are in Ime with a series of oceamc islands and 
reefs. From Lower California to Alaska submarine activity appears limited. 
There are a number of cases of submarine carthemakes along the extension 
of the San Andreas fault off the coast of Northern California. Attention was 
called to the existence of a submarine crater off the coast of southeastern 
Alaska, and there was brief discussion of the pinnacle rooks found in the 
waters of southeastern Alaska. Special attention was called to the small base 
and consequent very steep slopes of the sides of these pinnacles. The 
Yakutat Bay earthquake of 1890 was accompanied by a vertical change 
reaching nearly 50 feet, the greatest heretofore recorded in a single earthquake 
on land during tho historic period. Besboro Island m Bristol north of 
tho Aleutian Islands rises to a height of 1600 feet in a generally flat region. 
It is probably the remams of volcamc cone. Volcanic activity m this region 
resulted in the formation in a comparative recent penod of Bogoslof Island 
north of the Aleutian cham. Paralleling the Aleutian chain to the south there 
is a great deep extending from the mainland of the Aleutian Islands to 
Kamchatka apparently without break, though the soundings are few. It 
was pointed out that the extension of the axis of this deep follows a submarine 
valley to tho Alaska coast, reaching it at Yakutat Bay. Many earthquake 
epicenters are associated with this deep and there is evidence of considerable 
activity to the south of it, A serios of deeps from Kamchatka along the 
Japanese Islands to the Fhilippmes are well known to be the most active 
seismio region of the earth. A number of epicenters plotted within the 
outlines at the deep bring this out veiy clearly. It is here that the greatest 
known ocean depths are found. Another branch extends from Japan throufl^ 
the Marianna Iwnds, a very active region with earthquakes of both voloanio 
and tectonic character. 
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The need for complete surveyB of the North Pacific in order to understand 
these features better was stressed. A case of sudden change in depth over a 
limited area greater than that recorded at the time of the Yakutat earthquake 
was described. In the Cuyo Islands in Zulu Sea, Philippine Islands, an area 
of about half a square mile dropped an average amount of 100 feet between 
two survo 3 rB eighteen months apart. An earthquake occurred during 
penod. This case has been published in detail in the Geographical Review 
for April, 1928, by Lieut. Com. F. H. Hardy of the Coast and Geodetic 
Survey. (Author'a abatrad.) 


417th MEETINO 

The 417th meeting was held at the Cosmos Club, April 14, 1926, President 
Darton presiding. The Secretary announced the transfer of the following 
members from the active list to the corresponding list: J, M. Hill, C. K. 
Wentworth, O. B. Hopkins, R. W. Stone, F. L. Ransome, T. W. Vaughan, 
H. F. Sackett. 

Program: W. P. Woodring. Geologic hxatory and paleobiologtc atmifioance 
of the genua CLementia. Clementia is a clam*like bivalve mollusk t]^t has a 
characteristic InoceramuaAi]Le sculpture. A review of all the known fossils 
indicates that this genus first appeared in the eastern tropical Pacific or in the 
Caribbean region during middle Eocene time. It may represent an invading 
typo in both these regions, for a divergent phylum appeared at virtually the 
same time in the Pans Basin. It is assumed tnat the genus migrated into the 
Onent by way of the north border of the Pacific during early or middle 
Tertiary time and that the isolated Miocene finds in the Mediterranean 
region represent a temporary mvasion from the Orient. After Miocene time 
the main phylum completely disappeared in American and European waters 
and all the hving species are found in the western Pacific and Indian Oceans. 
During Miocene time another divergent phylum, known as the subgenus 
Kgeata, arose in American waters. It also migrated around the north border 
of the Pacific. Aft-or Miocene time this subgenus also disappeared m Ameri¬ 
can Atlantic waters, but one species still lives in the Gulf of California. 
The only other living species is found in the waters off Japan and Chosen. 
Clemeniia is a mud-buirowor and its shell, bke that of other mud-burrowers, 
is very thin. Living species are found either in very shallow protected 
water or in deeper exposed water at a maximum depth of 85 fathoms. The 
fossils are found in mud beds almost mvanably with both valves in attached 
position, showing that they died and were buried at the place where they 
lived. Fossil species of Egeata are found in both mud and sand beds and their 
shell generally is thicker than that of Clementia, Egeata tolerated a lower 
range of temperature than Clementia, All the fossil species from the United 
States and Mexico represent Egeata, whereas all the species from the Carib¬ 
bean region and the Pacific coast of Central Amonca and northern South 
America represent Clementia, (AiUhoPa abstract,) 

Charles Butts: The Devonian of Alabama and the unconformity at tta 
base. Omitting the Chattanooga shale, the age of which is in dispute, the 
Devonian gystem is not well represented in Alabama. There is a very small 
area of limestone of Helderberg, probably New Scotland, age in the nor&- 
westem comer of the State which extends into the State from the Tennessee 
VaHey area in Tennessee on the north. The Jemison chert with MeHaMa 
lata of Oriakany age, and the Yellow Leaf quarts schist overlyij^ the Jemison 
chert, crop out in a narrow belt in Chilton County ih the vicinity of Jemison. 
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Tlie Jemii^ u known only by its chert which resembles the chert of the older 
Copper Ridge dolomite and was mapped on the 1894 edition of the geologic 
map of Alabama as Knox dolomite. Both the Jemison chert and the Yellow- 
lesi quarts schist are members of the Talladega slate as it has been delimited 
in Alabama. In a broad belt extending northwest to Georgia from the 
Coastal Plain between Tuscaloosa and Talladega counties, are beds of sand¬ 
stone and shale of Devoman age. In Red Mountain southwest of Bessemer 
oharacteristic Oriskfmy fossils were obtained from a quartsite and chert 8 
inches thick underlain by 5 feet of sandstone, which may also be Oriskany. 
Oriskany fossils were al^ obtained from chert 1 mile southwest of Vance, 
Tuscaloosa County. Northeastward in Cahaba and Coosa Valleys the 
Devonian is represented mainly by shale and sandstone from 2 to 50 feet 
thick overl 3 ring limestone of Beekmantown or Little Oak (Chazy) age or, in 
Shelby and Bibb counties, the Athens shale, also of Chazy age, which under¬ 
lies the Little Oak limestone. The Devonian in this bolt is entirely of 
Onondaga and Hamilton ages. It includes the sandstone of Frog Mountain 
in Cherokee County, which was named by Hayes the Frog Mountain sand¬ 
stone and which was considered as of Oriskany ago. The name Frog Moun¬ 
tain has been also applied to the beds of Devonian ago throughout all of this 
bolt, that IB, all the Devonian in Alabama except the Helderberg in the 
northwest, the Jomison chert, and the Yollowloaf quartz schist has been 
designated Frog Mountain sandstone. Among the most notable exposures 
and fossil localities of the Devonian m this belt are those at Watkins Cut 1 
mdo oast of Odenville and in an abandoned quarry 1J miles south-southwest 
of Ragland, 25 miles northeast of Birmingham. At the Ragland locality 
the Devoman is fully exposed in the quarry face and is cornposofl of a thin 
limestone below and of i^le and sandstone with chorty nodules above, the 
whole being 54 feet thick. Here the lower 4 feet is profusely fossdifcrous, the 
coral fauna bomg most conspicuous, and rocallmg the nch coral fauna of the 
“Falls of the Ohio“ at Louisville, Ky The entire fauna contains both 
Onondaga and Hamilton forms, the latter predominating. The lower 
limestone of the Devonian, eight inches thick, is hero cemented to the under¬ 
lying Little Oak limi'stono along a very even contact, notwithstanding a 
hiatus due to the absence of several thousand feet of rocks, including all the 
Black River, Trenton, Utica and Loraine of the Ordovician, the Richmond, 
the entire Sdurian, and the Lower Devonian. A full description of the 
Devonian is contained in the Geology of Alabama, pp. 141-158, 1926, pub¬ 
lished by the Geological Survey of Alabama. {Author's abstrati,) 

J. B. Mertie, Jk.: Stratigraphy of the Upper Yukon Valley, 

418ti£ mbetinq 

The 418th meetmg was held at the Cosmos Club, April 28,1026, President 
Darton presiding The Secretary announced tho transfer of D. F. Mac- 
Dokald from the active list to the corresponding list: 

Program: Kirk Bryan: SoluUon^faceU^ limestone pebbles. 

G. R. Mansfield; jSummarj^ of the geology of southeastern Idaho with 
notes on recent work. The strata of southeastern Idaho include almut 46,000 
feet of sedimentaiy rocks, which are grouped in 41 formations, embracing 
lower middle Cambrian to Quaternary rocks and representing every period 
within that interval. There are many varieties of igneous ^ks, but only 
three principal types—hornblende andesite^ porph 3 ny, rhyolite, and obvine 
basalt, ^ve to ei^t epochs of volcanic activity have been recognized. The 
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structural features iaolude many folds, some as long as 75 xniles, the Bannock 
ovorthrust, the Blaokfoot fault, which is a transverse thrust, and the Meadow 
Creek graben, besides other faults both normal and reverse. Thirteen physio- 
mphio stages have been identified and described. These features have been 
discussed in earlier brief papers and in a professional paper now in press. The 
more recent field studies have been in the Portneuf, Paradise Valley, and 
Ammon quadrangles, where additional folds and faults have been mapped. 
A window in the Bannock overthrust appears in the Portneuf quadrangle, 
and the Bannock ovorthrust itself is exposed in several branches in the two 
other quadrangles named. It passes beneath cover of Tertiary beds and 
lavas in the southern part of the Ammon quadrangle. (AiitAor's abstract.) 

B. C. Renick: Straiigra'phy of the eastern part of the San Juan Basin, 
New Mexico. 


419th heeting 

The 419th meeting was held at the Cosmos Club, May 12, 1926, President 
Darton presiding. The Secretary announced the transfer of the following 
members from the active to the corresponding list* Eugene Stebinger, 
LijOyd Gibson, Theodore Chapin. W. P. Woodking was awarded by 
ballot the prise of $10 for excellency in presentation of papers dunng the 
second third of 1926. 

Program: W. T. Schadler: What is a gem stone? 

C. E. Resser: The Cambrian in the Rocky Mountains. Until a few years 
ago all work on the Cambrian belonged to the first or ''accumulative” stage 
and but few attempts had been made to weld the gathered facts into a har- 
momouB whole m accord with modem stratigraphic methods. More recently 
attempts have been made to assemble our information mto some sort of order 
so that the data in hand may be more useful and future field work directs 
more intelligently. At present the Cambrian beds of Wisconsin, studied by 
Dr. E. O. Ulnch during the past 12 years, constitute the "standard” with 
which all other Upper Cambrian strata are being correlated. No "standard” 
sections exist for the Middle and Lower Cambrian and consequently efforts 
must be made to find suitable ones. It is estimated that not more than 30 
per cent of the Cambrian fossils now in hand have been described. (Author’s 
abstract,) 

A. J. Collier: The unconformity between the Madison limestone and EUia 
formation in northern Montana: An important unconformity occurs between 
the Madison (Mississippian) hmestono and the Ellis (Jurassic) formation 
in northern Montana. Knowledge of this unconformity has been obtained 
from the many wells that have penetrated these formations on the Sweetgrass 
Arch north of Groat Falls and from its exposure near Stocket twenty miles 
south of Groat Falls, in the Sweetgrass Hills near the international boundary 
and in the Little Rocky and Bearpaw Mountains. The outcrop near Stocket 
.shows a discordance in the dip of the two formations, the surface between 
them being irregular and occupied by a few feet of gravel sand and soil ce¬ 
mented by secondaiy silica and iron rust. This deposit comprises the basal 
"sand” of the Ellis or the "Ellis sand” of the drillers in the Kovm-Sunburst 
oil field. A few miles south of Stocket a small thickness of the Quadrant 
formation, (Mississippian or early Peniwlvanian in age) underiies the uib> 
conformity and near the Wyoming line Triassio rocks underly it. In the 
Sweetgrass hills and in the Bearpaw and Little Rocky Mountains thecharao- 
ter of the unconformity is about the same as at Stocket though no discordance 
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ilk the dip of the Msooiated fotmations has been observed. In the front range 
of tile Rookies west of the Sweetmss Aroh the uneonformity is not expo^ 
owii^ to the neat overthrust fault which extends north and south in Glacier 
National Park. Near Banff west of this overthrust^ however, there is a great 
thieknese of limestone the upper members cS which are thought to be younger 
than Madison and wells dmed about a hundred mileo southeast ot Banff 
in the Turner valley of Okotoks oil field have evidently penetrated this lime¬ 
stone below the Jurassic. In the Athabaska region 600 miles north of the 
Sweetgrass Arch the youngest Paleozoic rooks are Devonian and immediately 
above them occur the Athabaska tar sands believed to be of lower Cretaceous 
age. The unconformity here is probably a northern extension of the un¬ 
conformity underlying Sweetspass Arch and if so erosion progressed far 
enou^ to remove the whole of the Madison formation. This unconformity 
therefore represents a great peneplain eroded in late Triassio or early Jurassic 
time which extended about 800 miles north and south and 200 or more miles 
east and west. It was eroded on Triassic rocks at its south end; on Quadrant 
and Madison rooks m its middle part and on Madison and Devonian rocks at 
its north end. 

The Ellis-Madison unconformity is of considerable oconomic importance 
in northern Montana for the deposits associated with it contain valuable pools 
of oil in the Kevm-Sunburst field. It may be of equal importance in Canada 
for the Athabaska tar sands and the oil in Turner Valley apparently are 
associated with it. (Author^a abstract.) 

420th meeting 

The 420th meeting was held at the Cosmos Club, November 10, 1926, 
Vice-president Butts presiding. The Secretary*' announced with regret the 
death of Dr. W. T, Lee, an active member and First Vice-president for 1926. 

Program' E. 0. Ulrich and R, S. Bassler: Some experiences of European 
geology and the IniernaHonal Oeologtcal Congress, 

421bt meeting 

The 421st meeting was held at the Cosmos Club, November 24, 1926, 
Vice-president Butts presiding. The Secretary announced with regret the 
death of Dr. F. H. Knowlton, a founder and former President of the 
Society. The resignation of T. K. Hahnsberqer from active membership 
also was announced. 

Program: W. T. Schaller: Origin of polyhdlite. 

Laurence LaForoe; New evidence on the Pleistocene swamps of 
WaehingUm. 

422d meeting 

The 422d meeting was held at the Cosmos Club, December 8, 1926, Vice- 
president Butts presiding. The Secretary announced the election to active 
memberdiip of R. C. Moore, E. T. McI^ight, and C. E. Erdman. An¬ 
nouncement was also made of the election to corresponding membership 
of Dr. H. S. Ladd, of the University of Viiginia, and of the resignation of 
R. W. Pack from active membership as of Januai^ 1, 1926. On recom- 
m^Mlation ci the Council it was announced that during tiie ensuing year the 
Proceedings of the Society would be offered at least once a month to the 
editors of tiie JoubnaIi of the Washinoton Auadsoct or Sciences for 
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publipation. Members were urged to present to the Secretaiy abstraote of 
papers at the time when they are given. Otherwise the papers will be pub¬ 
lished by title only, for the Si^retanes will no longer consider it their duty to 
beg for abstractSt 

Program: Professor Chaelbs P. Bbrkey, of Columbia University, ad¬ 
dressed the Society on An outline of the geology of Mongolia, 

THIRTY-FOURTH ANNUAL MEETING 

The thirty-fourth annual meeting was held at the Cosmos Club after the 
adjournment of the 422d meeting, President Butts presiding. The annual 
repiort of the secrotaries was read and approved Tho Treasurer presented 
his annual report showing an excess of assets over liabilities of $1,276.89 
on December 8, 1026. The auditing committee reported that the books of 
the Treasurer were correct. 

The results of balloting for officers for the ensuing year were as follows: 
President: Charles Butts. Vtce^resvdenis: S. R. Capps, D. F. Hewktt; 
Treasurer: J. B. Rekside, Jr ; SecreUines: W. P. Woodring, W. W. Rubey; 
Members-atrlarge^f-the^ouncil: O. E. Meinzer, H. E. Merwin, C. S. Robb, 
James Gtlluly, W. H. Bradley; Nominee as Vice-presiderd of Washington 
Academy of Sciences representing the Geological Society N. H. Darton. 

J. D. Sears, W. P, Woodrino, Secretaries. 


SCIENTIFIC NOTES AND NEWS 

The Pick and Hammer Club met at the Geological Survey on January 8. 
The program consisted of reports on the Pan-Pacific Scientific Congress in 
Japan by W. C. Mendenhall; on the meetings of Section E of the American 
Association for the Advancement of Science, at Philadelphia, by G. R. 
Mansfield , and on the annual meeting of the Geological Society of America 
at Madison, by R. S. Bassler, M R Campbell, W. T. Schalleh, and 
Arthur Keith. The Club met at the Geological Survey February 5 to hear 
a senes of short contnbutions on The stratigraphy and conditions of sedimenta¬ 
tion of the Pemian rocks of the Colorado Platmu. R. C. Moore, H. D 
Miser, C. R. Longwell, J. B. Reebide, Jr., James Gilluly, C. W- 
Gilmore, and David White contnbuted to the program 

ProfiMsor Johannes Walther of the University of Halle, Speyer Visiting 
Professor at Johns Hopkins University for the current year, on March 19 
will talk to the Pick and Hammer Club on some of his observations on laterito 
and red sediments in the deserts of Western Austraha. The talk will bo 
illustrated with lantern slides 

The Petrologists’ Club met at the Geophysical Laboratory on January 18. 
W. T. Scualler, C. S. Ross, N. L. Bowen, H. G. Ferguson, and M. I. 
Goldman led a discussion on The entena of replacement. 

Dr. William T. Tuom, Jr., chief of the fuel section of the U. S. Geologicid 
Survey, has been appointed asBociate professor of geology at Princeton 
University, in effect at the fall term of 1927, and will give lecture and research 
courses on structural geolo^ and petroleum and coal. He will continue 
gbologio work for the Qwlogioal Survey during summer periods. 
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GEOPHYSICS.' The mruition of latitude and the fluctuations in the 
motion of the moon.' Wai^tek D. Lambert, U. S. Coast and 
Geodetic Survey. 

]^. W. Brown’s’ explanation of the apparently irregular fluctuations 
in the motion of the moon involves an expansion or contraction of 
the earth over irregular periods of years, decades or perhaps even 
centuries so as to change its principal moment of inertia with restiect 
to the axis of rotation, the moment of angular momentum remaining 
constant. This involves a change in tlie going of our time>keeper, 
the earth, and hence a seeming change in the moon’s place at any 
given time as shown by our clocks, not a real change in the motion 
of the moon itself. Brown’s explanation does not require an expansion 
or contraction uniform along all radii but merely a contraction or 
expansion having an adequate average value. The surface of the 
earth is so diversified that it seems natural to assume an expansion 
difTerent along dilTerent radii, at least in the outer portions. The 
principal axis would then shift its position, that is, products of inertia 
different from zero would be introduced. 

Such a non<unifurm expansion and contraction of the earth would 
be very convenient for explaining irregularities m the variation of 
latitude. I am considering variation of latitude only so far as it 
concerns shifting of the earth’s axis of rotation, and shall treat vanatton 
of latitude and motion of the pole as practically synonymous. The 

> Presented st a meeting of t he Vmerican .\Atronomical Society, Philadelphia, 
Decpmlicr 29, 1920 Received Febniary 2, 1927 

* The Evidence for Changes in the Rate of Rotalion of the Earth and their Geophysical 
Consequeneesj vnth a Summary and LhecuHtnon of the Denaiiotut of the Moon and Sun 
from their Gravitational OrbiU Transactions of tho Astroiiomical Observatory of 
Yale University, 8: i>art 0 
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annual portion of the polar motion has seemed to vary about as 
i-pgularly as one might be led to expect from the variations in the 
annual phenomena—meteorological phenomena in the broad sense 
of the term to which the annual part of the variation is commonly 
and convincingly attributed. But the variations in the “free” 
period of 14 months are much more puzzling. Friction would in¬ 
evitably damp out the free motion unless there were something to 
sustain or regenerate it. Although there is reason, to believe that 
the internal friction is small,* we can hardly suppose that the present 
free motion is the still undestroyed part of a motion that has gone on 
with decreasing amplitude since some early geologic era. Moreover, 
there have been fi-equent and puzzling changes in the amplitude and 
jilinse of the free motion. 

Earthquakes have been correlated with the variation of latitude, 
but the masses moved in known earthquakes appear on calculation 
to be inadeejuate to account for the observed peculiarities in the 
variation of latitude. On the other hand, the stresses due to the 
variation of latitude, assumed to exist, are very small, even when 
considered ns mere “tngger” phenomena, that is, os stresses that do 
not of Ihcinsclves cause earthquakes, but arc merely the final incre¬ 
ment of stress that pushes the accumulated and pre-existing stresses 
beyond the hmits of crustal strength and so releases at some particular 
time an carthciuake that would have occurred about that time any¬ 
way. Considered as a triggei phenomenon the variation of latitude 
gives stresses of precisely the same character as those due to the 
diurnal earth tides, but the stresses due to the average maximum 
diurn'll earth tide, which occurs about once a fortnight, are about 
twelve times as large as those due to the largest usual maximum 
displacement of the pole. The trigger effect of the variation of 
latitude may therefore be disregarded. If, however, earthquakes 
and the irregularities in variation of latitude are both due to one 
common cause, the shrinking and swelling of the earth, the suspected 
correlation is easier to explain. 

What seems to be needed is some deformation of the earth contain¬ 
ing a spherical harmonic component of the second degree and first 
order, that is, a change in the products of inertia xs and yz, where 
the z-axis is the axis of rotation, a deformation by no means large, 
but from its very definition widely distributed. 

* See Uahold JzrFRF.Y8 The Earth, Il» Ortgtn, UteUry and Phyneal ConttxhUxon, 
Chapter XIV This contains a convenient summary of recent work, much of it done 
by Jeffreys himself. 
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What has been said with regard to the "free” motion applies also 
to the irregular motion, which seems to defy all analysis into periods, 
or at any rate a rational explanation of those periods into which the 
motion may have been forced by some Procrustean mathematical 
process. For instance, for some >earB prior to 1018, the mean north 
pole appears to have moved progressively towards North America, 
and then to have turned aside without apparent reason luid moved in 
the general direction of Europe.^ 

All these phenomena find a natural explanation if only we can 
assume that the expansions and contractions of the earth suggested 
by Brown take place, but not with absolute uniformity in all parts 
of the earth. Indeed the diversity of the surface suggests diversity 
of behavior, especially as the expansions and contractions, in both 
Brown’s opinion and mine, are probably confined to the outer por¬ 
tions of the earth. A departure from uniformity amounting to only 
a fraction of the average expansion or contraction necessary to ex]iluiii 
the anomalies of the moon’s motion would lie of the right order of 
magnitude to explain the irregularities in the variation of latitude.'' 

Of course this expansion and contraction, uniform or otherwise, 
is for the present a deus ex machina, a makeshift hypothesis, the 
geophysical implications of which we cannot well consider in detail 
just now. 

The interesting thing is of course to see whether the irregularities 
in the variation of latitude do in fact correspond to fluctuations in 
the lunar motions. The investigation is not easy, for trustworthy 
observations of the variation of latitude do not extend nearly so far 
back as do reliable observations of the moon. In both cases we are 
dealing with quantities small and none too well determined. Hence 
one is peculiarly liable to be led astray by a seductive theory and to 
attribute a deep significance to mere chance coincidences. 

* LAUBhHT An InvcHliyalton of Iht Latxiude of Uhiah^ CtUtf , and of the Molimi of the 
Pole U S Cuast and Geodetic Survey Special Fulilication No HO p 42 and 10H 

Kiutiua Provtnanal Resulie of the Work of the Jnlcrn/UtoncU Ijatxtiiiic Strincc-- 
September 6, 1022| March 0, 1924 Japanese Journal of Astronomy and Gf'ophysirH, 
2: No 3 1924 

* For effectfl of shifts of matter in displacing the pole see Lahmor and lliiiLS Thu 
Irregular Afovement of the Earth*e Axis of Rolalxon^ etc Monthly Notices Uoyal AhI ro- 
nomical Society, 67: 22. 1006 

Laruor On trregulanixea in the Earih*a Rotation, etc Monthly Xritices Ro\'il 
Astronomical Society, 76: 211 1615. 

Laubeut Op cit., pp 37-42 

Sec also addendum to this paper 
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I profess no real familiarity with the difficult technical questions 
involved in a study of the lunar motions. Nevertheless, I have 
come to suspect, ns a result of examining the records, that there may 
be a close connection between irregularities in the motion of the moon 
and irregularities in the variation of latitude. The corrections to 
the moon’s tabular place, as determined by observation, seem to vary 
most rapidly, at just about those times when there is a sudden change 
in amplitude or phase of the free motion of the pole, or a marked pro¬ 
gressive shifting of the mean pole. 

In Brown’s Fig. 1 (op. cit.) there is a sudden upturn about 1918 
of the curve showing the correction to the moon's longitude, just 
about the time when the mean pole suddenly changed its direction of 
motion, as previously noted. There is a smaller irregularity in 
correction to the moon’s longitude about 1907, about the time of a 
considerable increase in amplitude of the free motion of the pole, and 
about the time when the progressive displacement of the pole appears 
to have slowed down for a time." Changes per solium in the earth's 
moment of inertia would tend to give the curve of corrections to the 
moon’s longitude sudden changes from one uniform slope to another 
slope likewise uniform and if accompanied by a change per solium in the 
product of inertia would in general change the amplitude and phase 
of the free motion, and also the position of the mean pole but would 
not impart to it a progressive displacement. 

This study has been more than a mere casual inspection but should 
not be dignifieil with the name of an exhaustive investigation. My 
chief purpose in putting the matter before you is to ask advice and 
suggestions from those who are familiar with either latitude problems 
or with lunar problems, or with both, so that it may be easier to 
detect real connections, if such exist, and to rule out apparent coin¬ 
cidences due to change and to prepossession m favor of a preconceived 
theory.’' 

' Lahukrt (Op dt) p 60and RRarpR4atoOI>, pp 21-28 This change la so amall 
both for the moon and the polo that itfl reality ih not beyond doubt 

T Since the alwive paper whh presented disouasion of the uniformity of the oarth> 
rate of rotation at the meeting of the Royal Astronomical Society on November 12, 
i020| as reported in The ObKrrviUory for December, 1920, has come to my attention 
The'participants in the discussion agreed that the evidence for irregularity of rotation 
18 strong, hut some attributed the changes to changes in the earth's angular volority 
alone with the moment of inertia left unchanged For the mathematical theory of this 
aHHumption see addendum to Larmor’s article previously cited, Monthly Notices Royal 
4Bti'onomical Society, 75; 21H 1015, and Glauert’s article in same volume p 492 

The paiiorbyH H Junkm, which was read at this meeting, appears in the Monthly 
Notices, 87: 4 November, 1026 
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(Jan. 28, 1927) 

Suppose the surface of the earth to rise in some places and to sink 
in others. This change in the radius may be expressed by a series 
of spherical harmonic terms. It can readily be shown that most of 
the harmonic terms give zero effects in displacing the polar axis of 
figure. The only exceptions are the harmonic terms of degree two 
and order one; these may be represented by hi sin 2«t> cos X and 
ht sin 2^ sin X. » latitude, X ^ longitude). Ry a proper choice 
of the initial meridian these two terms may be reduced to one, 
h sin 24> cos X. This is the only term in the expression for change of 
radius that needs to be considered in treating the displacement of the 
axis of figure. For slow displacements the pole of rotation tends to 
follow the axis of figure, and in this note no distinction is made be¬ 
tween the two. 

If this term represents a layer of matter of density a added or 
removed up to a maximum height or depth of h, the corresponding 
displacement of the pole expressed in radians is 

. . h 

Affl =*■ ■ ■ I 

15 (C-A) 

where a = radius of earth, and C and A are its principal moments of 
ineitia about the polar axis and about an equatorial axis respectively. 
By introducing the values of C and A in terms of the earth’s dimensions 
and density and of a we get for in seconds of arc 

A* = 7'. 54 X 10» X ? X ^ 

A a 

where p is the mean density of the earth. Suppose now that change 
in radius is due not to addition and removal of a layer of matter, but 
by the swelling and shrinking up of matter down to a depth d below 
the surface. The change in elevation is thus compensated isostati- 
cally in the Pratt manner down to depth d. The corresponding dis¬ 
placement of the pole is much smaller, being in fact the expression 

above multiplied by -, that is 
a 

IT h d 

A«=7'64X10^X-X-X- 
p a a 

As a numerical example take: 

2-0.6, A - 1 meter and - — A, or d — 106 kilometers approximately; 


p 
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we get 

- O'. 12. 

This displacement is of the right order of magnitude to explain the 
irregularities in the variation of latitude, though in most cases several 
times larger than would be needed. 

The average shrinking or swelling postulated by Brown to explain 
the motion of the moon varies from a few inches, when the expansion 
and contraction extends to the center of the earth, up to 12 feet 
when it goes down only to the depth of isostatic compensation, as 
in the example above.' In view of the diversity of the earth’s sur¬ 
face there is no difficulty in imagining an irregularity of less than a 
meter in an average shrinking or swelling of twelve feet. 

The difficulty with the hypothesis—other than the primal one of 
finding a cause for the shrinking and swelling—^lies in the matter of 
sea level.’ A uniform expansion or contraction would cause merely 
a very slight lowering or raising of sea level due to the increased or 
decreased area of the ocean basins, but an irregular expansion or 
contraction of an amount necessary to account for irregularities in 
the variation of latitude would cause oscillations of sea level that 
would be well within the limits of observation, that would in fact 
almost force themselves on one’s attention. 

A change in level due to the addition or removal of a layer of matter 
would be largely masked by the rise or fall in sea level due to the 
attraction of the layer and the change in level produced by the dis¬ 
placement of the pole, but this is not true of the change in radius 
produced by mere shrinking and swelling down to a moderate depth. 
Such changes in radius may be considered as isostatically compensated 
and as having therefore very little effect on sea level. 

The suggestion^’ has been made that a not unreasonable change in 
the volume of the circumpolar ice sheets'* might effect a change in 

■ Correspondence with Prof Brown develops the fact that ho had in mind a dif¬ 
ferent mode of expansion, namely, expansion in a thin layer just below the outer crust 
so as to push up the latter without altering its density For a given elevation or de¬ 
pression of the surface an expansion of the type intended by Drown would be twice as 
effective in altering the moments and products of inertia as the type here treated. 

* Dr William Bowic called my attention to this 
This suggestion was communicated lua personal letter from Dr Harold Jeffreys 
of St John’s College, Cambridge, who attributes it to Prof. J. W. Evans Jeffreys is 
to discuss It briefly in an early issue of The Observatory 

There are known to be gradual increases and decreases in these due to alight olimatio 
fluctuations of obscure origin It would be very interesting to make a quantitative 
Study if all the material were available. 
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the moment of inertia of the earth auflicient to cause the irregularities 
in its rotation that are reflected in the apparent errors in the lunar 
tables. The effect of an increase in the ice sheets would probably 
be to decrease the moment of inertia by lowering the level all over 
the ocean suriace, which lies mostly in latitudes where the lowering 
would aiffect the moment of inertia more than in the high latitudes 
of the ice sheets. 

On account of the lack of symmetry of the configuration of the 
continents and oceans a withdrawal of water from the ocean or an 
addition of water to it would produce an effect on the position of the 
earth’s axis of figure. The quadratures made by Darwin and Turner** 
for a different purpose may be used for evaluating the effect. If 
enough circumpolar ice were melted to raise the ocean level one 
meter, the pole would be shifted by 0 *. 22, which is several times as 
much as is needed to explain most of the irregular variation of lati¬ 
tude. The direction of displacement is such that the north pole 
would move southward along the meridian of 50° East of Greenwich. 
The moment of inertia with regard to the axis of rotation would 
be increased by about one part in ten million. This again is a quantity 
several times as large as the largest change needed by Brown to 
explain the irregularities of the moon. These figures are on the 
supposition that there is no yielding of the solid portion of the earth 
under the load of water. On account of elastic yielding they are 
subject to a slight diminution, especially those for the variation of 
latitude, which would be reduced to perhaps four-fifths of the amount 
given, the direction of the polar displacement being unchanged. 

Prof. Evans’ explanation of the lunar puzzle thus fits the latitude 
puzzle also in regard to the order of magnitude of the quantities 
involved. The amount of water reqxiired to be added or withdrawn, 
that is, say 10 to 30 centimeters, does not seem wildly unreasonable, 
though larger than can be readily granted. The explanation is 
probably therefore only a partial one. 

The apparent tendency, previously noted for the irregularities in 
the motion of the moon and in the displacement of the pole to occur 
simultaneously is an indication at least that the phenomena are 
related and that the cause of the lunar irregularities is chiefly terres¬ 
trial. The alternate release and storage of water in the polar ice 
caps occurring in the slow oscillations of irregular climatic cycles 
may be an important element of both phenomena. 

On the Correction to the Equilibrium Theory of Txdee for the Continenta, Pro- 
eeedlnga Royal Society of London, 40: 303 1836, or Darwin^s Scientific Papers, 1: 328. 
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BOTANY .—Two new grasses, PBammochloa mongolica/ram Mongolia 
and Orthachnebreviseta/rom Chile.^ A. S. Hitchcock, Bureau 
of Plant Industry. 

Recently a package of grasses was received from Dr. E. D. Merrill, 
comprising the grass part of the collections of Mr. R. W. Chaney on 
the Third Asiatic Expedition of the American Museum of Natural 
History. Several interesting species were found, one of which appears 
to be new and to constitute a new genus. 


Psanunochloa Hitchc., gen. nov. 

Spikclotfl 1-flowercd, the rachilla articulating above the giumes, not pro¬ 
longed behind the palea; glumes about equal; lemma narrow, about as long 
as the glumes, membranaceous, villous, awned from between 2 mmute blunt 
lobes, tnc awn deciduous; palea narrow, villous, as long as the lemma and not 
indexed m it; anthers larf^, minutely pomted, bearing a few short stiff hairs.— 
A stout perennial rhisomatous grass with long narrow compound panicles. 
The genus differs from Shpa in the membranaceous lemma without a strong 
callus, in the weak deciduous awn and in the equal palea not inclosed The 

pilose-tipped anthers show a relationship to 
Siipa through the section LastagroRiiB, In as¬ 
pect it resembles Calainomlja but the callus is 
not bearded. 

Psanunochloa mongolica Hitchc., sp. nov. 

Culms 1 to 1.5 meters tall, erect, glabrous, 
from strong rhizomes; shoRths glabrous, ligule 
thin, about I cm. long; blades firm, glabrous, 
flat or soon involute, elongate, strongly nerved 
on the upper surface, 5 to 10 mm. wide, ex- 
tendmg into a long fine involute point; panicle 
one-third to half the height of the plant, nar¬ 
row, erect, pale and imimng, the branches 
ascending or appressed, only slightly scabrous; 
spikelets about 1 cm. long, longer than the 
scaberulous pedicels; glumes equal, narrow, 
acute, weakly nerved, puberulent; lemma about 
as long as the glumes, narrow, villous, the awn 
weak, straight or somewhat flexuous, 8 to 10 
mm. long, early deciduous, palea narrow, as 
long as the lemma, villohs, not inclosed at 
maturity. 

Type in the U. S. National Herbarium, no. 
1,296,544, collected at Tsagan Nor, Outer 
Mongolia, on dunes at 1000 meters altitude, 
in 1025, by R. W. Chaney (no. 502) on the Third Asiatic Expedition of the 
American Museum of Natural History. A second specimen was collected 
at Gatun Bologai, on dunes, Chaney 443. 



Fig. 1.—Spikelet and floret 
of Paammochloa monyoftca, 
X 5 dia., anther tip X 10 dia. 


* Heoeived January 18,1027. 
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In 1847 Hooker published a new species of MiMenbergia (M. 
rarifiora Hook, f.* from Cai}e Tree Montes, southern Chile, where it 
was collected by Darwin. Later this species was independently 
described by Steudel under a new genus, Orthachne (0. retorta Nees 
in Steud.)* and based on the same collection cited above. Miss D. 
K. Hughes (now Mrs. Wilson Popenoe) established the identity of 
the two species and took up the earlier si)ecific name as Orthachne 
rarifiora (Hook f.) Hughes.^ 

In a recent collection of Chile plants made by Dr. E. Werdermann, 
received from the Gray Herbarium of Harvard University, there was 
a new species which appears to be congeneric with the one mentioned 
above. Orthachne differs from Sttpa in the membranous texture of 
the lemma which does not inclose the palea. As 
Miss Hughes points out* Orthachne differs from the 
allied Streptachne R. Br. of Australia in havmg the 
palea equal to the lemma instead of much smaller 
and in having a joint at the base of the awn. The 
new species described below has the faintly 1-nerved 
ovate-lanceolate glumes, the equal palea, and the 
habit of Orthachne (the glumes are narrow and the 
first is 3-nerved in Streptachne), but the awn is con¬ 
tinuous with the lemma (not jointed). It differs 
from both Streptachne and the original species of 
Crthachne in the pilose midnerve and margins of 
the lemma. It seems to be more closely allied to 
Orthachne than to the Australian Streptachne, hence 
is included in the former. Orthachne breviseta 
differs from O. rarifiora in the short curved awn 
(instead of 2 to 3 cm. long and very flexuous), the continuous (not 
jointed) awn, and the pilose lemma. 

Certain one-awned species of ArUtida have been erroneously 
referred to Orthachne and Streptachne. 

Orthachne breviseta Hitchc., sp. nov. 

Perennial in dense tufts, culms erect or ascending, slender, glabrous, 15 to 
£0 cm. tall, having a single node near the base, leaves in a dense basal cluster; 
sheaths glabrous; ligulcs firm, obtuse, 1 to 2 mm. long; blades closely involute, 
glabrous, 0.3 to 0 4 mm. m diameter, sharp-pointed, somewhat curved or 
tlexuous, 3 to 5 cm. long, the single culm blade below the middle, 1 to 1.6 cm. 



Fig 2 —Glumes, 
floret, and gram of 
OrthaehfU brevueta, 
X 5dia 


' Bot. Antaret Voy. 371. pf. ISl. 1847. 
> Syn. PI. Glum. 1: 121. 1864 
• Kew Bull Mjm. Inf. 1923: 301. 1923. 
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long, panicles rather loose, 3 to 5 cm. long, somewhat nodding, the branches 
slender, glabrous, ascending, rather lax, 1 or 2 at a place, the lower as much as 
2 cm. long; spikelets few, longer or shorter than the ultimate pedicels; glumes 
nearly equal, ovate-lanceolate, acute, 3 to 4 mm. long, glabrous, nerveless, 
the lower half purple, the upper half hyaline; lemma nearly terete, purple, 
about 4 mm. long, five-nerved, the mtermediatc pair of nerves very obscure, 
hairy between the lateral nerves and the margin, the midnerve densely short- 
pilose on the lower three-fourths, the calliis snort, acutish, densely short- 
pilose, the apex of the lemma gradually narrowed into a stout, scaberulous, 
curved, untwisted awn, 3 to 4 mm long, the sides of the lemma extending 
upwara as two short slender teeth at the base of the awn; palea acute, as long 
as the lemma and not inclosed in it, pilose between the 2 faint ^jooent 
nerves. 

Type in the Gray Herbarium of Harvard University, collected on Volc^ 
Yates, Province of Llanquihuc, Chile, alt. 1300 meters, March, 1925, by E. 
Werdermann (no. 669). The type is the only specimen seen, 

BOTANY,— Nev) grasses from Panamas Agnes Chase, Bureau of 
Plant Industry. 

In preparing manuscript on the grasses for the forthcoming Flora 
of the Panama Canal Zone, it is necessary to use names of new species 
that have been in manuscript for some time awaiting the completion 
of revisions of genera. The proposed Flora will not contain descrip¬ 
tions, for which reason the new species from the Canal Zone and 
immediate vicinity are described here. Two new combinations are 
also made. 


Thrasya Hitchcockii Chase, sp. nov. 

A tufted perennial, culms rather slender, about 70 cm. tall, ascending, 
simple except for axiUarv leafless long-peduncled racemes, very flat, sparsely 
pilose, nodes constncted, the lower short-pubescent, sheaths keeled, pilose, 
especially at the summit and along the margm, or the uppermost nearly 
glabrous, ligulc flrm-mcmbranaceous, about 1 mm. long; blades 15 to 30 cm. 
long, 5 to 6 mm. wide in the middle (the uppermost reduced or obsolete) 
tapering to both ends, rather firm, finely pubescent on both surfaces and 
coarsely pilose, at least at the base and ^ong the margins, as well, the pole 
midnerve prominent beneath, inflorescence terminal and axillary, the sohtary 
arcuate racemes 10 to 20 cm. long, on long very slender angled pilose pe¬ 
duncles, 2 or 3 peduncles from the uppermost sheath; rachis 2 mm. wide,the 
narrow membranaceous margins upturned, glabrous, or with a very few long 
hairs on the edge; spikelets subscssilc, spreading about 45°, somewhat crowded, 
oblong-elliptic, turgid, 3.5 mm. long, 1 8 mm. wide; first glume minute or 
obsolete; second glume slightly shorter than the sterile lemma, faintly 5- 
nerved, pilose on the upper third and along the margins; sterile lemma sub¬ 
acute, deeply sulcate, sli^tly indurate, but thinner down the center and prob- 


^ Received January 25, 1927. 
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ably splitting at maturity, faintly 5»nerved, tho first lateral pair of nerves 
minutely crested at the apex, pilose along the margin near the summit, the 
sterile palca as long as its lemma, thm with firm nerves, subtending a nidi- 
mentaiy staminate flower; fruit elliptic, subacute, 3 mm. long, 1 5 mm. wide, 
the lemma and palca indurate, papillose-roughencd, the lemma with a few 
stiff erect hairs at the apex. 

Type in tho U. S. National Herbarium no 1,269,446, collected at the edge 
of a copse, on a hill, Chorrera, Province of Panama, September 16, 1911, by 
A. S. Hitchcock (no. 8140). 

This species is intermediate between the two groups of Thrasya, tho ex. 
tremely specialized T. petrosa (Trin.) Chase and its allies and T. cidtTaia 
(Trin.) Chase and T. campylostachya (Hack.) Chase, which resemble 
polum ptlosum Lam. 


AxonopuB centralis Chase, sp nov. 

Perennial in large bunches; culms erect to stiffly spreading, simple except 
for tho axiUaiy mfloresctmcc, 40 to 90 cm. tall, leafy throughout, compressed, 
glabrous, nodes glabrous, sheaths keeled, striate, hyalme-margincd, usually 
pubescent on the overlapping edge, at lesst toward the summit, appressod- 

f iubesccnt on tho sides of the collar, ligulc minute, firm, fimbriate; blades 
olded and keeled at base, flat above, rather la\, 15 to 50 cm. long, 8 to 10 
mm. wide, rather strongly nerved, very sparsely pubescent on the upper 
surface, glabrous beneath, ciliate on the margin toward the base, inflorescence 
terminal and axillary, finally long-evserted on very slender striate peduncles, 
the terminal of 3 to 0 racemes, the axillary of 2 or 3, the upper 2 or 3 approxi¬ 
mate, the lower remote, tho common axis 1 to G cm, long, racemes 8 to 15 
cm. long, lax, ascending or spreading, the slender lachis glabrous, minutely 
scabcnilous on the angles; spikelcts subscfjsile, mostly rather distant, oblong, 
3 mm. long, 0.7 mm wide, the glume and stcnle lemma equal, extending one- 
third their length beyond the fruit, 3 nerved (rarely a faint outer pair in 
addition) or the midnerve commonly supprePFtd in the stcnle kmma oi m 
both, the lateral nerves of the glume extending into minute srabrous teeth at 
the apex, the interncrvcs bearing a band of silky pubescence, fruit 2 mm. long^ 
0.7 mm. wide, oblong-elliptic, pale-straminecus 

This species is related to Axonopjts leptostachys (Humb. & Bonpl.) ITitchc.^ 
from which it differs in its smaller size, fever and much shorter racemes, and 
in the minutely dentate apex of the spikelet. This character has not been 
observed in any other species of the genus. 

Type in the U. S National Herbarium, no 928S31, collected in open grass¬ 
land between Culebra and Pedro Miguel, Canal Zone, August 28, 1911, by 
A. 8. Hitchcock (no 7928). 

Other specimens of this specirs are* Panama. Between Culebra and 
Pedro Miguel, Hitchcock 7928. Ancon, Hitchcock 19891. Taboga Island, 
Hitchcock ^0l7- Nicar/gua: Jinotepe, ifik/irctfr 8716. 

AxonopuB ater Chase, sp. nov. 

A densely tufted perennial; culms ascending, simple except for the axillary 
inflorescence, 40 to 50 cm. tall, leafy at the base, compressed, ^brous, nodes 
appressed-pubescent; sheaths much shorter than tho internodes, keeled, the 
margixis stiffly ciliate; ligule minute, fimbnate; blades folded throughout, 
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keeled, rather stiffp 4 to 16 cm. long, 4 to 6 mm. wide (opened out), obtuse and 
scabrous at the apex, apanely papiUoee-Knliate on the manm; infloresoenoe 
dark purplish brown throughout, terminal and axillary, long^exserted on 
very slender peduncles, the terminal of 2 to 6, the axillary of 2 racemes, 
2 or 3 digitate^ the others 5 to 12 mm. below, racemes 4 to 6 cm. long, widely 
spreading, the center angle of the slender rachis sharply raised; spikelets 
subMwile, not crowded, oblong-elliptic, 1.7 to 1.8 mm. long, 0.7 mm. wide, 
the glume and sterile lemma equal, covenng the fruit but not exceeding it, 
stro^y 2-ncrvcd, the midnerves suppressed, blotched with blackish purple, 
glabrous or the glume very obscurely pubescent at base, fruit about the size 
and shape of the spikelet, pale stramineous, minutely papillosc-striate, the 
lemma with a very minute tuft of hairs at the apex. 

Typo in the U S. National Herbarium, no. 1,259,877 collected on moist clay 

on side of cut along railroad, Gatun, Canal 
Zone, September 2, 1911 by A. S Hitchcock 
(no 7976). 

This species belongs in the group that 
includes Axonopus Purpuaii (Mez) Chase 
{Paspalum Purpum Mez*) diflFenng from 
the North American forms in the smaller, 
glabrous blackish spikelets, and from the 
few Houth American species of this group 
having glabrous spikelets in the smaller 
blackish spikelets with two-nerved glume 
and stenle lemma 

Paspalum subciliatiun Chase, sp. nov. 

A tufted perennial; culms erect and 
crowded from a short horizontal rhizome, 
the innovations short and subglobosc, re¬ 
sembling bulblcts at the base of flowenng 
culms; culms simple, 15 to 45 cm. tall, 
slender, compressed, stnate, glabrous, leafy 
Ijolow; sheaths striate, glabrous or with a 
Fir I—Pa^palum subciUatumj few hairs on the margins at the summit, 
inflorescence, naiiiral Hi»e; spike- the lower mostly short and crowded, the 
let and fruit, X 10 upper ono elongate and bladeless, hgule cili- 

ate, about 0.5 mm. long; blades erect, folded 
at base and slightly wider than the sheath, flat above, drying more or less 
involute, with attenuate tip, 10 to 20 cm long, 2 to 3 mm. wide (or occasional 
lower ones 5 to 8 ora. long and 5 mm. wide), long-pilose on the upper surface 
toward the base, otherwise glabrous, inhorcscence long-exsortcd, with a dense 
tuft of short white hairs at base, racemes 2, conjugate (rarely a third below), 
narrowly ascending to spreading, 3 to 6 5 cm long, one usually a little longer 
and naked at the very base, rachis slender, flexuous, glabrous, purplish; 
spikelets grayish green, sohtaiy, subsessile, scarcely or not at all irnbncate, 
elliptic, Bubi^te 2.2 to 2 4 mm. long, 1.2 to 1.5 mm. wide; fj^ume and sterile 
Icmipa equal, covering the fruit, 3-nerved, the glume minutely pubescent, 



* Bot. Jahrb Engler 66: Beibl 189: 10 1021 
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the hairs longer around the margin, the sterile le mma cUiate toward the 
summit, otherwise glabrous; fruit pale, very minutely papillose striate. 

Type in the U. S. National Herbiurium, no. 734S21, collected in a wvanna, 
in the vicinity of Balboa, Canal Zone, September 6, 1011, by A. 8. Hitchcock 
(no. 8017). Pittier 45(X), collected in Sabana de Juan C^rso, near Chepo, 
Frovinoe of Panama, also belongs to this species. 

This species belongs to the Notata group, and somewhat resembles P, 
minua Foum., from which it difTcrs in the more slender culms, subglobose 
innovations, narrower blades and especially in the grayish spikelets, pubescent 
on the ^ume with a dehcaic fringe of hairs showing from the flat (stcnle- 
lemma) side. 

Ptspalum centrale Chase, sp nov. 

Plants perennial, m small to rather dense and spreading tufts; culms often 
branching from the lower nodes, sometimes from the middle ones, ascendmg 
to apreadmg, occasionally geniculate and rootmg at 
the lower nodes, 15 to 60 cm. tall (usually 30 to 45 
cm), compressed, ndged, glabrous; nodes glabrous; 
sheaths rather loose, mostly exceeding the intemodes, 
from sparsely to conspicuously pilose, sometitnes 
glabrous except near the margins, rarely throughout, 
iigule brown, membranaceous, 2 to 3 mm. long, 
blades flat, ascending, 5 to 25 cm. long, 3 to 10 mm. 
wide (commonly 10 to 20 cm. long and 5 to 7 mm. 
wide, the uppermost reduced), long-acummate, 
about as wide at the base as the summit of the 
sheath, pilose throughout, often sparsely so or 
rarely subglabrous on the under surface, racemes 2 
to 0, distant about } to J their length, or the upper 
clo,5er, 2 to 7 cm. long, mostly widely spreading, often 
arcuate, the common axis slender, narrowly winged, 
rath<T stiff, sometimes bearing scattered long hairs 
toward the summits of the intcmodcs, the rachises 
1 to 1 3 mm. wide, Iong<pilose at the base, the hairs 
sometimes as much as 10 mm. long, hispidulous and 
sometimes with a few scattered long hairs on the 
margms and on the midnervo above, spikelets 
mostly solitary (the secondary one of the pair rudi¬ 
mentary, or a few develop^ in some racemes) 
slightly or scarcely imbricate, 2 to 2.3 mm. long, 1 7 to 1 8 mm wide, elliptic 
obovate, olivaceous to brownish, glabrous, glume and sterile lemma barely 
or scarcely covering the fruit, rather fragile, 5-ncrved, the outer one of the 
lateral pair sometimes obscure; fertile lemma and palca shining, very min¬ 
utely papillose-striate, at first pale turning dark brown 

Type in the U. S. National Herbanum, no 950876, collected in open flat 
meadow near the coast, La Union, El Salvador, November 13, 1911, by A. S. 
Hitchcock (no. 8789). 

Along ditches and in moist open ground near the coast Salvador to Panama. 
The following specimens are from the Canal Zone: Panama: Culcbra, 
lltiehcock 7985, 8059. Balboa, Hitchcock 8004, 8005, 8008, Chivi Chm, 
KiUtp 4077. Las Sabanas, PtUter 0817. 



Fig 2 —Paspalum 

centrale, inflorescence, 
natural msc; spikelct 
and fruit, X 10 
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This spocieg is closety related to Paspalum Boscianum FlOgge from vdiich 
it differs in being perennial, not so coarse and less branching in habit, in the 
pilose foliage, in the relatively slender racemes, with narrower rachisee and 
mostly solitary, rather less turgid Bpikelcts. The panicles of depauperate 
plants of Paspalum Boscianum with solitary spikelets resemble shorter- 
racemed panicles of P. centrale, but such plants are readily distinguished by 
the difference in foliage. The spikelets of P. cenirale never assume the rust- 
brown color characteristically (but not constantly) foimd in those of P. 
Boscianum. 


Paspaliun Standleyl Chase, sp. nov. 

A slender tufted perenmal, formmg leafy mats, the culms spreading, some 
of them rooting at the lower nodes or creeping: culms 20 to 27 cm. long, 
slender, compressed, simple or branching at the base, glabrous or sparsely 
pilose below the nodes, nodes bearded with ascending hairs, the upper 
sparsely bo: leaves aggregate at base, the sheaths keeled, the lower rather 
broad, papillose-pilose, especially along the nudnerve and margm and on the 

collar, the upper glabrous except on the margin 
and collar; lif^e mmute, blades flat, spreading, 
>3 to 6 cm. long, 3 to 6 mm. wide, rounded at 
base, sparsely papillose-pilose on the lower sur¬ 
face, papillose (or with a few hairs) to glabrous 
on the upper, the upper blades mostly suppressed; 
racemes 3 or 4, spreading, 2.2 to 4 cm. long, on 
a slender glabrous common axis 1 to 1.5 cm. long, 
the axils glabrous or nearly so, the slender rachis 
dark purplish, glabrous, spikelets solitary on short 
flat pedicels, scarcely imbneato, narrowly ovate, 
somewhat unsyminctrical, subacute, depressed- 
plano-convex, 1.6 mm. long, 0.9 mm. wide, glab¬ 
rous, pale or purple-ting^; glume and stenle 
lemma equal, barely exceeding the fruit, the 
midnerve suppressed, the margii^ nerves strong, 
the sterile lemma obscurely longitudmally wrinkled in the middle, fruit 1.5 
mm. long, 0.7 mm. wide, pialo. 

Type m the U S. National Herbarium, no. 1,269,446, collected in marshy 
thicket, Juan DiAs, Province of Panama, January 11, 1924, by Paul C. 
Standloy, no. 30543. 

This species is allied to Paspalum hyalinum Nees of Brazil, from which it 
differs in its spreading habit, softer foliage, the blades much shorter and 
broader, and slightly larger spikelets, the thin glume and stenle lemma not 
hyaline and tearing in the middle as in P. hyalinum. 

Paspalum scutum Chase, sp. nov. 

A robust perennial, probably 2 meters or more tall; culms simple, glabrous, 
leafy to the summit; sheaths overlapping, oompress^, stnato, pilose on the 
margin at the summit, otherwise g^brous, the junction with the blade 
slightly constneted, dark colored, lif^e membranaceous, 1.5 to 2 mm. long; 
bl^es about as wide as the sheath, slightly rounded and folded at base, 



Fig 3 —Poi^polum Stand- 
leyi^ inflorescence, natural 
sice; spikrlot and fruit, X 
10 
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flat id>ove, 30 to 75 cm. long, 14 to 18 mm. wide, long-acuminate, glabrous 
beneath, sparsely pubescent on the upper surface and with long hairs back of 
the ligule, the margms sharply seriate, the uppermost blade greatly reduced; 
inflorescence scarcely exserted (in specimens seen), the main axis rather 
slender, 10 to 15 cm. long, plano-convex, scabrous on the margms; racemes 
0 to 10, thick, heavy, nodding, 9 to 12 cm. long, with a tuft of long hair at the 
base, the rachis 1 to 1.5 mm. wide, slightly flexuous, scabrous-serrulate on the 
mar^, otherwise glabrous; spikelets in pairs on minute slender pedicels, 
imbricate, olivc-grecn, elliptic, 3,5 to 3.9 mm, long, 2 mm, wide, abruptly 
acute; glume and sterile lemma equal, abruptly pomted beyond the fruit, 
5-nerved, the lateral nerves close together near the margins, the glume sdky- 
ciliatc on the margin near the summit or nearly glabrous (spikelcts varying m 
a single raceme), the lemma glabrous, fruit elliptic, 3 mm. long, 1 8 mm. wide, 
palc-strainineous, the lemma and pulca minutely papillose-stnate under a 
lens. 



Fig 4 —Paspalvm aculum, inflorescence, natural 8i*e; spikclet and fruit, X 10 


Type m the U. S. National Herbarium no. 1,037,443, collected in dry 
fields, Ancon, Canal Zone, September 18, 1917, by E. P. Killip (no. 4(K)3). 

The two specimens seen lack the base, but the species belongs to the 
Virgata group and is undoubtedly perennial. It differs from Paepalum 
vtrgatum L. m the more leafy culms and in the pointed elliptic spikelcts, 
glabrous except the margin of the glume toward the summit, and in the pale 
fruit. 


Sorghum vulgare sudanense (Piper) Hitchcock. 

Andropogm sorghum sudanenata Piper, Proc. Biol. Soc. Washington 26: 33. 

1915. 

Holeus sorghum sudanensts Hitchc. Proc. Biol. Soc. Washington 29: 12S. 

1916. 
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PLANT ECOLOGY .—The aoU-reaction preferencea of certain plant 
ordera.^ Edoar T. Wherry, Bureau of Chemistry. 

The data thus far published on the soil-reaction preferences of 
plants have referred chiefly to individual species or to ecological 
associations. It seems of interest to consider the matter from a 
different standpoint, namely, that of the orders into which plants 
naturally fall. The present study has been undertaken to ascertain 
whether any significant differences could be recognized in the soil- 
reaction preferences of the orders of higher plants represented in the 
northeastern United States. 

The plan adopted was as follows. In a copy of the Check List of 
the Plants of Gray’s Manual, 7th edition, 1908, the names of the 
orders, taken from that manual itself, were first inserted in their 
propier places between the families. Columns representing the several 
degrees of acidity or alkaUnity to be recogmzed were then ruled in 
the margins, and a mark was placed opposite each species upon which 
any observations had l>een made, in the column corresponding to 
what appeared to be' the optimum reaction-value for that species. 
The data were, finally, summarized and are presented herewith. 

In a treatment so general as is here attempted, it is impracticable 
to recognize a large numlier of different degrees of acidity or alkalinity, 
and the number has been reduced to three, mediacid, subacid, and 
circumneutral. Although these terms have been repeatedly defined 
by the wnter,* it seems desirable to state here their equivalence in 
terms frequently used by others. Medxacul signifies the highest de¬ 
gree of acidity commonly met in normal soils; in the “specific acidity” 
plan of statement it signifies an active acidity in the hundreds; in the 
logarithmic plan, it represents pH 4.1 to 5.0. Svbacid represents, 
correspondingly, an active acidity in tens, or pH 6.1 to 6.0. Active 
acidity 10 or pH 6.0 appears to be the lowest degree of acidity at 
which oxylophytes or acid-place plants thrive. The plants which 
favor values of acidity lower than this seem, for the most part, to 
grow about equally well a similar distance on the alkaline side of the 
neutral point. The term circumneiUrdl, which is accordingly applied 
to them, covers the range from an active acidity of 8 to an active 
alkalinity of 8, or from pH 6.1 to 7.9, inclusive. 

^ Received January 24. 

> Soil acidityj etc Ecology, 1; 100. 1020; Smithsonian Annual Report, 1090: 247. 
1022. Soil reaction in relation to horliculture, Bull Amer. Hort. Soc i: 1. 1020. 
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In Table 1 a (—) is placed in a column opposite the order name 
when no significant number of species belonging in that order appear 
to thrive best at the reaction indicated, a lower-case x when a moderate 
number of species do so, and a capital X when the majority of the 
species show that reaction-preference. The summary indicates that 
very few orders prefer mediacid soils, and that approximately two- 
thirds of those covered fall in the circumneutral group. It is hoped 


TABLE 1 —Thb Ordkrs of Hkihkr Plantb in tub Northka&trrn United States 
AND Thkir Apparent Soil-reaction Preferenckh 
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that these data may be of use in considering the geological history of 
the plant orders, the reasons for their present distribution, and similar 
problems. Perhaps some day discussions of “reaction and range” 
may take the place of the current one on “age and area.” The present 
preliminary note may serve to indicate to what extent diffesvnces 
between the soil-reaction preferences of plant orders may be looked 
for. 
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ENTOMOLOGY .—Some acoliid wasps from tropical America^ 
S. A. Rohwer, Bureau of Entomology, United States Depart¬ 
ment of Agriculture. 

Recently I have received from Mr. Harold E. Box certain specimens 
of Bcoliids for identification. Among these was one species which 
was being introduced into Porto Rico to help in the control of white 
grubs. This species is new, and its description, along with some 
related forms and a sp>ecies of Elis, is presented at this time to make 
the names available to authors who may be dealing with the economy 
and habits of these species. 

Genus Campsohnbis Gu4rin 

OROUF TRICINCTAE 

Some of the species here grouped around tnemeta (Fabncius) were assigned 
b^ Saussure and Sichel* to their species group jAiampedts. The other pre¬ 
viously described species was characterised subsequent to Saussure’s and 
Sichel’s work. The species of the group tncxnetae can be distinguished from 
plumtpea and allies by the presence of dense red or reddish hair on the apical 
segments of the abdomen and the presence of a patch of hair on the wing 
membrane adjacent to the stigma. The following characters are common 
to all females of the group tnmnclae: 

I^ength 12-20 mm. Black; basal three or four tergites marked with 
yellow, h^ and thorax clothed with fulvous haur, thorax in some species 
marked mth yellow; terminal abdominal segments clothed with fulvous or 
rufous hairs; wings infumate or subhyahne, costa usually darker and usually 
a dusky spot at end of radial cell (indistmct in Itmosa) , area adjacent to 
stigma densely clothed with hair (less so in hmoaa). 

Males of oidy two {tncincta andfuioohirta) of the species are in the National 
Collection. They may be assigned to this group by the dense red hair at the 
end of the abdomen. 

KeT to the FEMALES OF GROUP TRICINCTAE 

1. Posterior aspect of propodeum sloping, not sha^Iy separated from the 

dorsal aspect which is closely covered with distmet, large punctures; 
stermtes all black .2. 

Posterior aspect of propodeum perpendicular, sharply separated from 
dorsal aspect which is without dose uniform punctures; stemites marked 
with yellow; area inclosed by first cubital and at least most of radial 
cells clothed with long hair; a dark spot beyond apex of radial cell . 3. 

2. Dorsal part of posterior aspect of propodeum closely and coarsely sculp¬ 

tured; yellow markings on tergites interrupted mto spots; only anterior 
piui) of area inclosed by first cubital cell clothed with hair, no distmct 
dark spot beyond radial cell.(Burmeister). 

' Received January 28,1927. 

« CiWSpeoies Oen. BcoUa, 243. 1804. 
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Dorsal part of posterior aspect (rf propodcum smooth, almost without 
pimctures; first three tergites with yellow bands; area inclosed by first 
cubital and radial cells clothed with brown hair; wing beyond radial 
cell dark brown. .. .con^tleta, new species. 

3. Disk of propodeum separated from the posterior aspect by a transverse 

ridge which is higher medianly; legs rufous; yellow markmgs of tergites 
forming contmuous bands; pronotum without yellow spots 

tridneta (Fabricius), 

No transverse ridge separating disk of propodeum from the posterior 
aspect; femora, at least, black, yellow markmgs of tergites usually 
forming lateral spots.4. 

4. Metanotum with a yellow spot and about two-thirds os long as dorsal 

aspect of propodcum, disk of propodeum with a lot of long bristle-like 
hairs; fourth tergite with a small yellow spot on each side 

hesterae, new species. 

Metanotum black and about three-fourths as long as dorsal aspect of 
propodeum; disk of propodeum with dense appressed pile and without 
a bunch of bristle-like hairs, fourth tergite black. . .fulvohirta (Cresson), 

Campsomeris (Campsomeuts) LiMOSA (Burmcister) 

Scolta Itntosa Bunneister, Abh. Naturf. Gesol. Halle, 1: (pt. 4) 28. 1853. 
Female and male. 

Ehs ltmo8a (Burmcister) Saussure, Ann. Soc Ent France, ser 3, 6: 246, 
1858. 

Elia {Dtehs) limoaa (Burmcister) Saussure and Sichel, Catal. Species Gen. 
Scolia, 250. 1864. (Judging from variation allowed these authors had 
more than one species included under this name). 

All the specimens of this species before me are from Mexico and the follow¬ 
ing definite localities are included: Huipulco (August 29,1022, E. G. Smyth); 
Coapa, D. F. (August 18, 1922, E. G. Smyth), Oaxaca (September, 1923, 
E. G. Smyth, Chittenden no, 13670), Distnct Federal (L. Conradt). These 
specimens show but little variation in structure or color, and agree well with 
the origmal dcscnption. The absence of a distinct, mfuscatc spot beyond the 
apex of the radial cell helps to distinguish this species. 

Turner" synonymizes (mexteana Cameron) = rokiianakyt Dalla Torre with 
hmoaa. Judging from the original description by Cameron this cannot be 
correct. Cameron very definitely states that the apical segments of the 
abdomen have black hairs, while in hmoaa the apical segments of the abdomen 
are clothed with red hair. 

Campsomeris (Campsomeris) completai new species 

This species comes nearest to limoaa (Bunneister) but the differences given 
in the above key should make it easy to distinguish the two forms. The 
complete yellow bands on the termtes and general habitus suggests relation¬ 
ship with certain of the species which have the pubescence of the head and 
thorax pale and of the apical tergites black. The color of the pubescence is 

* Ann. Mag. Nat. Hiat. ser. 8, 8: 624. 1011. 
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digtmctive and until the species of the other group have been carefully studied 
it is impossible to point out the relationships in this direction. 

/'’ewwSc."'Length 16 mm. Clypcus gently convex, wvered with coarse 
longitudinal writes; f rons, vertex and occiput smooth with only a few widely 
scattered punctures; basal jomts of the flagellum spmose at ^lex beneath; 
pronotum with closOj distinct punctures; mesoscutum with large, distinct, 
rather close punctures except over a sm^l median area; scutcll^ smooth, 
with a median longitudinal impressed line and a few large punctures laterally; 
metanotum with large distinct punctures on basal portion, its median length 
about two-thirds the median length of dorsal aspect of propodeum; posterior 
face of propodeum sloping, not ^stmctly separated from the dorm aspect, 
the median part smooth and vrith only a few scattered punctures, the lateral 
parts with small punctures dorsally; dorsal aspect of propodeum with uni¬ 
form, distinct, close punctures; tergites dull, with a few scattered setigerous 
punctures, stenutea polishiHi, with scattered setigerous punctures which are 
arrangi'd m two rows on the third and are more numerous and closer on the 
base of second and apex of fourth, apical margin of radial cell oblique above, 
arched outwardly below and exceeding the second cubital cell. Black; 
first three tergites with transverse apical yellow hands, that on the first 
slightly indontate medianly, that on the second with two broad forward 
projections laterally, that on the third broadly produced forward medianly; 
tegulao, tarsi and spines on tibiae nifo-piceous, head, dorsum of thorax and 
apical two abdominal segments with long ferruginous hair, sides of thorax, 
femora and basal abdominal segments with long gray hair, appressed pile 
gray, not abundant, occurring only on sides of thorax and posterior aspect of 
propodeum Wings dusky hyaline, costal margin of fore wings ferruginous 
basally and followed by an elongate brown area beyond the r^ial cell; area 
inclosed by hrst cubital, radial and part of second cubital and median cells 
covered with brown hair. 

One paratype shows a narrow yellow band on the fourth tergite and another 
is only 14 mm. long. Otherwise there is very little vanation in the specimens 
in the type senes. 

Type locahly, -Victoria, Mexico 

Other loailiiiesr—CoTTOf Mexico, and Guanajuato, Mexico. 

Described from three (one type) females from the type locality collected 
March 16, 1922, by T. C. Barber and T. K. Holloway; from one femide from 
Cerro, collected October 28, 1922, by E. G. Smyth, and one female from 
Guanajuato. 

Type and four Cat. no. 40167 U. S. N. M. 

Camfbomkkis (Campsomeris) tricincta (Fabneius) 

Ttphia Incincta Fabriems, Systeraa Entom., 354. 1775, Spec. Insect. 1: 

451. 1781, Mont. Insect. 1: 280. 1787; Entom. Systema, 2 : 227. 1793; 
Systems Piez. 235. 1804. 

Bits {Campsomerta) tftcincia (Fabneius) Sausaure, Ann. Soc. Ent. France, 
ser. 3, 6: 246 and 248. 1858. Female. 

Mlta (Dteha) inctneta (Fabneius) Saussure and Siohel, Cat. Species gen. 
Scolia, 248 1864. Female and male. (Probably only for those speci¬ 

mens from the West Indies). 

Campaameria (Campaomena) pyrura Rohwer, Proc. U. S. Nat. Mus. 40: 
(no. 2105), 235. 1915. Female and male. 
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There Bccms to bo nothing in the onginal Fahrician description of this 
species, or any of the subsequent descnpiions by the same author, to justify 
the assumption of Saussuro that it was descnbeil m the male While the 
onginal description applies fairly well to the male, the male has more yellow 
maricings on the thorax than is called for. The description does apply very 
exactly to the female and the onginal mention that the first joint of the 
antenna is ferruginous makes the identity nearly certain In fact the mention 
of this character convinced mo that the Rpocimons to which I gave the name 
pyrura were really tncincia, 'Fhere seems no reason to doubt the above 
synonymy. 

The original description gives the locality as, ‘'Habitat in America Dom. 
V. Rohr.” and Haussurc and others have considered that the species occurred 
in a number of the islands of the West Indies as well as in Mexico. It may be 
that the species does occur in many islands of the Wc^st Indies and in Mexico, 
but it seems more probable that in recording this distribution authors have 
confused other forma With incincta I have aeon this sp<‘cies from the follow¬ 
ing localities.— Porto Rico* Mayaguess (types of pj/ri/ra), Mamayes 
Santa Rita, San Juan, Mancoo, Arccibo, Adjuntas, Manati, Aibonito, 
Noguabo, Oaycy, and Barros. Haiti Port au Pnncc. 

Campsomeris (Caupsometub) hesterae, new species 

It seems probable that this species will be found in some collections under 
the name limmn (Burmeister) as the variation pennitted for Imosa by Saus- 
sure indicates they hod more than one species under that name Besides 
differing from hmona by the characters inontionetl m the above key, the 
species may be separated from hmonn by the ilistinct black mark which occiurs 
in the fore wing beyond the end of the radial cell ITiis new species is more 
closely allied to the West Indian fulnohiria (('rcsson) and may be found to 
vary so as to be distinguished from Cresson’s species with difficulty The 
matenal before me can be easily distinguished by tlie characters givcm in the 
foregoing key. 

Feniali,- l^cngth 18 mm. Head smooth with only a few scattered punc¬ 
tures, these closer on the vertex, clypeus convex, smooth, with punctures only 
basally, apical joint of antenna shorter than the two preceding, truncate 
apically; pronotum with close, distinct punctures, mesoscutum snioolh 
medianly, laterally with close, distinct punctures; scutellum smooth, with a 
few large, distinct punctures laterally and l>a8ally, metanotum with distinct 
punctures idong btusal margin, two-thirds as long medianly as the median 
doraU aspect of the propodcum, propodeum truncate posteriorly, the posterior 
aspect smooth, perpendicular and distinctly differentiated from the dorsal 
aspect, dorsal aspect of propodeum with close, uniform, rather large punc¬ 
tures, not produced mcaianly or separated from the posterior aspect by a 
Carina or ndge; tergites dull, with a few scattered setigerous punctures; 
stemites shinmg, smooth, the second with many rather close punctures 
basally, remaining stemites with scattered setigerous punctures, radial cell 
oblique apically and exceeding the second cubital cell Black; median spot 
on metanotum, lateral spots on first four tcrgites (those on second and third 
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narrower laterally), apices of anterior femora beneath and bases of anterior 
tibiae extcnorly yellow, tegular, tibiae and tarsi rufo-ferrumnous; head, 
dorsum of thorax, apical margins of tcrgitcs, all of fifth and sixth tergites, the 
three apical stemites and tibiae and tarsi clothed with long ferruginous hair; 
sides, venter of thorax and dorsal aspect of propodeum with fine appressed, 
pale golden pile; hairs of sides of thorax, femora, base of first tergite and basal 
stemiti's pale yellow Wings dusky hyaUuc, costal margin ferruginous 
basally, beyond the radial cell with an elongate subviolaceous spot; area 
inclosed by the first cubital and radial cells clothed with long dark brown 


hair. 

The paratype from Guatemala is 20 mm long. One paratype from 
Venezuela is 17 nim. long Another paratype from Venezuela is 14 mm. 
long, has two small yellow spots on the scutelluni and two yellow spots on the 
prunotum. A paratype^ from ^‘Kciia’* is 22 mm long and has the spots on the 
first three tergites connected forming complete bands, those on tergites two 
and three being deeply emarginate tnedianly 

Type locality, Tucuche, Trinidad, llntish West Indies. 

Other locolthee .— Cayuga, Guatemala, Las Adjuntas, Venezuela, "Ecua** 
(J*]cuador) 

1 )eseribed from two females (one type) from the type locality collected May 
31, 1925, by Hester M liohwer, one female from Guatemala collected June, 
1915, by W Schaus, throe females from Venezuela collected June 29 and 30, 
1920, and July 12, 1920, by IT. E. Box, and one female from **pjcua” from 
C' ¥, Baker collection. 

Ty]}€ imd fvva paratypeH, Cat no 40108 U. S. N. M. 

One paratype returned to IT E. Box 

The material collected by Mr. Box was sent under his number “E"' and 
accompanied by a note stating that the species hod been collected at Guatirc 
(300 meters), Venezuela; that it frequented flowers of CltbudniiHf Melochta 
and CO Wedeba^ that it had bt'on introduced into Porto Rico and had arrived 
there alive and oviposited regularly on grubs of TAirhnoftterna portoncevsis. 


("AMrsoMhiUH C ' ^mi'Homekih) >l’lvhirta (Cresson) 

Scoha (KIih) fulvohirtu {Wos 80 I\,'Ptov Ihit Soe rhiln,4: 119.1805. P>male 

and male. 

In two of the femalcfl from Sanjiiago, Cuba, before me the pronotum is 
entirely black. Three females from Santiago, Cuba; one female and one male 
from Taco Taeo, Cuba, April 1-0, 1922 The lost two mentioned specimens 
agree almost exactly with the original description. Also one male from 
Portland, Jamaica, determined by W J. Fox. 

Two femahw coll(‘cted at Miami, Plorida, May, 1917, by W. M. Mann are 
assigned here. They differ from the Cuba speciraens m having the yellow 
spots on the tergites somewhat smaller and in having the third stcniite black. 

Genus Elis P'abricius 
Elis coracasana, new species 

The species is probably more closely allied to the species toluca (Cameron), 
centralis (Cameron) and parinynaculaia (Cameron), but it differs from these 
BoccieH in having the abdomen black except for a yellow band on the first 
tergite It also resembles monttvaga (Cameron), but besides the difference in 
color of the abdomen, it may be distinguished from C^ameron’s description in 
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having the basal median area of the propodcum not roughened. The large 
spines on the legs are whitish instead of being rufous spedcs is rather 

raaraoteristio and may readily be recognized l)y its dark color, the infuscat<Kl 
costal margin of the wing and the coarse sculpture of the frons. 

/■cmafe.—Length 17.5 mm (^lypeus with large, irregular, sometimes 
confluent punctures, anterior margin almc^t without sculpture and nearly 
truncate; frons with coarse, irregular, sometimes eonfluent punctures and with 
distinct, deep, impressed line from between bases of antennae to almost the 
anterior ocellus, area surrounding the ocelli and vortex shining, with large, 
scattered punctures; distinct transverse groove behind posterior ocelli, 
posterior orbits smooth but with a few punctures along the hind margin, 
dorsal aspect of the pronotum opaque, granular and m Edition with large, 
irregular, Bometimes confluent punctures, moBoscuium bipunctate, the large 
pundures widely distributed and in the post enor part of the median area they 
are elongate; scutcUum unipunctiite with large, scattered punctures, dors^ 
aspect of the propodeum op^ue, finely granular, with no distinct area set off 
by large punctures; posteriorly the dorsal aspect is irregularly wnnkicd and 
this irregmar wnnkliug extends onto the sides of tlic posterior aspect, posterior 
aspect with the median area with dorsod-venirod aciculations, mesepisternum 
with large, close, distinct punctures, sides of the propodeum with oblique 
rugae and with the arcus between the rugae aciculate, first tergite with sni^l, 
separate punctures, the second, third and fourth torgites with the punctures 
slightly larger and closely crowded together; the fifth tergite bipunctate but 
the small punctures rather inconspicuous and the larger punctures not much 
larger than those on the ^Kwterior margin of the fourth tergite, pygidium 
longitudinally striate for its entire len^rihi stcrmtc's with largo, scattered 
punctures near their apical margins, inner calcanum of the postenor tibia 
strongly curved baaally and with a prominent tooth at the end of the curved 
portion; fourth abscissa of the cubitus subcqual in length with the second 
intercubitus and shorter than the third al^scissa of the radius, but slightly 
longer than the fifth abscissa of the cubitus Black, head, thorax and legs 
and ventral part of abdomen with acattereil, glistening white hairs, the vent^ 
part of the anterior face of the first tergite with a patch of long white hair; 
firet and second tergitcs with a famt violaceous reflection, median posterior 
spot on the scutcUum, metanotum medianly, a median longitudinal bne on 
dorsal aspect of propodeum, lateral postenor angles of propodeum, oblique 
spot on side of propodeum, a transverse band on the first tergite medianly 
(dilated at the sides) yellow, wmgs subhyalme, the costal margin deeply 
infuscated and with a violaceous tinge, venation black 

Paratypes show the species may vary in size from 18 to 12 mrn., that the 
oblique yellow spot on the sides of the propodcum may be wanting, and that 
there may be elongate yellow spots on the sides of the third tergite hasally. 

Described from eight females (one type) collected by Harold h] Box in 
July, 1926, at Las Adjuntaa, near C'aracas, Venezuela, 960 meters above sea 
level, on flowers of Clibadtum auriTiamsnse and Melochtu caracattana. 

Type and parafypes.—Cat, no. 40239 U. 9. N, M. 

One paratypo returned to sender. 
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SCIENTIFIC NOTES AND NEWS 

'J'hi* American C<'uphymcal Union will hold its eighth annual meeting 
April 28 and 29, 1927, at Uio National Academy of Sciences, 2lBt and B 
Streets, Northwest, Washington, D. C , with the following schedule of 
inc(>Ung8. 

Tliurwlay, April 28.—9:^^ am. to 12:30 p.m., Sections of Geodesy and 
Terrestrial Alagnetisin and Pilectricity.—2:30 p.m. to 5:30 p.m., Sections of 
Volcanology and Oceanography. 

Friday, April 29.—9:30 a in to 12:30 p.m , Sections of Meteorology and 
Seismology.—2:30 p m. to 5:30 p.m , General Meeting of the Union. 

New York Umvcraity is now arranging for the installation, in its new Daniel 
Guggenheim School of Aeronautics, of a wind tunnel which will represent 
the most up-to-date equipment m this country for testing airplane models. 
It is estimated that air velocities in the tunnel will exceed 109 mdcs per hour. 

The Petrologists' ('lub mot at the (leophysical I^alxiratory on February 
15. James Gilluly leviewed Twenhofel’s Tmz/iwc on and J. B. 

Mkutik reviewed Tarr’s Origin of chert and fitnl^ adding new obscn'atioiis of 
his own on cheit formations in Alaska. L LaForhk, in an informal cora- 
munieation, showed a fragment of vein quartz containing unusual casts of a 
pyroxene, some of which completely penetrated the block 

Dr IlouERT ir liOMBARD resigned from the Geophysical Laboratory on 
March 1, to join the rc'seaich laboratory of the Norton C’ompany, tnanu- 
faelurers of gniuhng wheels and lefractory proilucts, at Worcester, 
Massachusetts. 

Mr. O. W. TonnKt«)N sailed from Now York for Peru on February 17 to 
relieve Mr. 11. II. Goddard who has bi'en in charge of the Huancayo 
Magnetic Observatory two years. 
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OCEANOGRAPHY.— The tide at Tahiti.' H. A. Marker, Coast 
and Geodetic Survey. 

Particular interest attaches to the tide at Tahiti since this island 
furnishes a striking exception to the general rule that "the tide follows 
the moon.” Instead of coming later each day by about 50 minutes, 
high water here generally comes about noon and midnight and low 
water about six o’clock in the morning and six o’clock in the evening. 

Precise data with regard to the tide at Tahiti have been wanting. 
Only short series of observations appear to have been made, and 
these, for the greater part, a number of years ago. Recently, however, 
at the instance of the U. S. Hydrographic Office an excellent series of 
automatic tide records covering several years has been secured by 
Mr. Harrison W. Smith of the Massachusetts Institute of Technology, 
who was sojourning in Tahiti. The tide gauge was installed in 
Papeari Harbor on the southern coast of Tahiti, in latitude 17°45'S., 
longitude 149®22’W. 

A harmonic analysis of a year of these observations has been made 
at the Coast and Geodetic Survey, a series of hourly heights 369 
days in length beginning Feb. 1,1924, being used. The results derived 
from the direct analysis were cleared for the effects of other com¬ 
ponents, the analysis and clearance being made in accordance with the 
procedure given in Harris’ Manual of Tides and in Schureman’s 
Harmonic Analysis and Prediction of Tides. The results derived are 
given in Table 1. 

Several of the lesser components were derived, not from analysis, 
but by inference from other components. Such inferred values are 
enclcM^ in parentheses. The formulae used for inferring the ampli¬ 
tudes and epochs of these components are as follows: 

2N - 0.133N,, 2N‘’ - 2N,° - M,®; R, - 0.008S,, R,® - Si"; 
T. - 0.059S,, T,° - Si"; X, - 0.007M,, X," = S»" - 0.536 (S," -M,"); 

> Received February 10, 1027 
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- 0.024M,, “ 2 M,“ - s,“; - 0.194N,, - M»“ - 0.866 

From the hannonic constants above, it is seen that the tide at 
Tahiti is of the semidaily type, the ratio of Ki + Oi to Mi being 0.29. 
The peculiar behavior of the tide here is evidenced in the relatively 
large value of Si as compared with Mi, the ratio being 0.88. The ages 
derived from these constants are: phase age 29 hours, parallax age 
—4 hours, and diurnal age —14 hours. The spring range, from the 
harmonic constants, is 1.1 feet, and the neap range 0.1 foot. 


TABLE 1 —^llARMONir Covatants, Tahiti 


COUPONrNT 

// 

K 

COMPOS RNT 

H 

. 


ftet 

O 



o 

Ki 


278 

0» 

0 048 

203 

K, 


20 

Ft 

0 013 

253 

Lj 


1 

Q« 

0 014 

290 

Ml 

0 003 

115 

R* 

(0 002) 

(20) 

M, 

0 291 

351 

Si 

0 005 

88 

M, 

0 OOS 

195 

s. 

0 255 

20 

M. 

0 012 

1J6 

s< 

0 002 

140 

M. 

0 006 

122 

T, 

(0 015) 

(20) 

M, 

0 002 

148 


(0 002) 

(4) 

N, 

0 oen 

353 

Ml 

(0 007) 

(322) 

2N 

(0 008) 

355 

Pi 

(0 012) 

(3*2) 


A nonharmonic analysis from the tabulation of the high and low 
waters, gives a mean range of 0.78 foot, a spring range of 0.97 foot, 
and a neap range of 0.58 foot. It will be noted that the mean and the 
spring ranges, from the high and low waters, do not differ much from 
the corresponding ranges derived from the harmonic constants. The 
neap range, however, from the high and low waters is considerably 
greater. Undoubtedly this is to be ascribed to the relatively large 
effects of disturbances due to meteorological conditions on a tide of 
such small range. From the high and low waters the lunitidal inter¬ 
vals derived are 12'’00‘° for the high water, and 5‘’53"‘ for the low 
water. 

Since Si is somewhat smaller than Mj it is obvious that the oft* 
repeated statement that the tide at Tahiti comes at the same time 
every day, is only a rough approximation. The tabulations show 
that there is some progression in the time of tide from day to day. 
This progression is considerably less than 50 minutes about the time 
of spring tides and considerably more about the time of neap tides. 
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At spring tides hig^ water comes about noon and midnight, and low 
water about six o’clock both morning and afternoon. At spring tides 
the tide has its greatest range and is therefore most noticeable while at 
neap tides the times of high and low water are difficult to determine. 
Apparently, therefore, the characteristics of the spring tides here have 
been taken as the average characteristics. 

BOTANY.— New plants from Central America. —VII.‘ Paul C. 

Staxdley, U. S. National Museum. 

The new species described on the following pages are mostly plants 
collected by myself in Costa Rica during the past two years. They 
include representatives of four South American genera now reported 
for the first time from North America: Puya and Greigia of the 
Bromcliaceae; Ophiomeris, a curious member of that small family, 
Burmanniaceae, related to the orchids; and Panopsis, of the Pro- 
teaceae. One of the new species described, a Brunellia, is a Mexican 
tree. 

Several of the descriptions have been contributed by other writers— 
that of a Salvadorean Agave by Dr. William Trelease; those of three 
Panamanian Caesalpiniaceae by Dr. J. N. Rose; and those of a new 
Scutellaria and a Mendoncta by Mr. Emery C. Leonard. 

Puya dasyllrioides Standi., sp. nov. 

Plants large, terrestrial, 1-2 5 ni high, leaves mostly in a large dense basal 
cluster, still, 30-(i0 cm long and larger, at base fabove the sheaths) about 
5 cm. wide, evenly tapermg to the long*attenuatc subulate apex, thick, finely 
stnato, yellow-green, glabrous on the up|)cr surface, beneath finely and closely 
whitish-lepidote; leaf-margins armed with sharp-pointed ascenduig blackish 
broad-based spinose teeth 4-5 mra long and 1 4 cm apart, the tip of the 
blade often unanned; Icof-eheaths somewhat inflatc<l but hard, <iark brown, 
7-8 cm. wide, tho upper part of the sheath armed with minute close-set 
teeth; leaves of the stem similar to the basal ones but shorter, decreasing m 
size upward, the uppermost unarmed or nearly so and with thin brown 
papery sheaths, uppermost bracts of the stem 7-8 cm long, much exceeding 
the intcmodcs, loosely imbricate, abruptly acuminate into an otisifoim blade 
1.5-2 cm long, sparsely arachnoid-villous with short whitish Imirs, inflo¬ 
rescence spikelike, 30 cm. long or longer, 5-7 cm thick, very dense and many- 
flowered; floral bracts similar to those of the stem but shorter, slightly ex¬ 
ceeding the flowers, thin, dark brown, subulate-acuminate, short-villous; 
partial inflorescences few-flowered, about 3 cm. long, dense, the pedicels very 
thick, 1 cm long, thinly brownish-tomentosc; sepals 12 mm. long, ovate- 

■ Published by permission of the Secretary of the Smithsonian Institution For the 
lost preceding number of this series of papers see This Journal 17: 7-16 1927. Re- 

oeiv^ January 20,1927 
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oblong, narrowed totho obtuse apex, striate, thinly tomentose; capsule sub- 
globose, ^ulcatc, about 12 nim long and broad, rounded at bfkse and apex, 
glabrous, seeds very numerous, the body blackish brown, 2 mm long, longi¬ 
tudinally striate and pitted between the striae, the wing whitish. 

Typo in the U. S National Herbarium, nos. 1,252,726-1,252,727, col¬ 
lect^ m the laguna do la Chonta, northeast of Santa Marfa de Dota, 
Province of San Josfi, Costa Rica, altitude 2,100 metors, Dec. 18, 1925, by 
Paul C. Standley (no 42334). Juvenile plants (no 436^) collected in the 
paramos of the Cerro de las Vucltas, at 3,000 meters, probably are referable 
to the same species I did not sec any adult plants in the latter region 

Puya dasyhn aides is the most conspicuous plant of the Laguna de la 
Chonta, which is a sphagnum bog of several acres, occupying probably an 
old crater, and inclosed on all sides by dense wet forest The plants grow 
in great numbers everywhere except in the deep water, their tall stiff stems 
(all m fruit in December) suggesting mullem stalks. This lake is one of the 
most remarkable localities from a botanical standpoint that I have over seen. 
It yielded a substantial number of curious plants that 1 have not found 
elsewhere in Costa Rica. 

The genus Puya, represented m the high mountains of South America by 
over 40 species, has not been reported from North America. The Costa 
Rican plant, according to Mez’s monograph, is related to the imperfectly 
known P. Gorulotiana Mez, of Bogota The leaves, with their hard broad 
bases and narrow spinc-marginod blades, strongly suggest those of some 
species of Dasylirion They show upon their faces the impressions of the 
spiny margins of the adjacent leaves, produced by mutual pressure in the 
dense rosette which they form, a feature characteristic of the genus Dasylirion. 

Grelgia B]dvicola Standi., sp. nov. 

Plants large, terrestrial, arising from elongate rootstocks, the stems 
stout, 1-1.5 m high, densely leafy, leaves Imear, 130 cm. long or shorter, 
12-18 mm. wide, long-attenuate to the apex, somewhat dilated at base into 
a short, sbghtly inflated sheath 3-4 cm. wide, sheaths densely dotted with 
larTO, closely appressed, brown scales, the blades with a few minute brown 
sceues but appearing glabrous, finely striate, thin, when fresh bright green; 
margins of the sheath unarmed, those of the bl^e just above the imeath 
(for 15“18 cm.) armed with numerous antrorsc, dark brown, spinoso teeth 
1.5-3 mm long and 8-22 mm apart, the margins along the middle of the 
blade for the greater part of its lenMh unarm^ or with minute teeth, the 
apex of the blade for 20-25 cm finely and densely spinosc-sorrate; in- 
floresconco terminal, nearly hidden among the leaves, heodlikc, many- 
flowered, about 5 cm long and broad, borne on a stout bracted stalk 4 cm. 
long; bracts equaling the sepals, green, Imeaivlancoolate to (outer ones) 
ovate, thin, long-acummatc, sparsely brown-lepidote. entire below, towwl 
the apex densely serrate with coarse brown broad-based incurved teeth; 
flowers sessile; ovary turbinate, 3-angled, 10-15 mm. long, 5 mm. broad; 
sepals free, green, lanceolate, about 2 cm long, loi^-acuminate, entire, 
spmose at apex, sparsely brown-lepidote, immature fruit about 1.6 cm. long 
and 1 cm thick, many-soeded. 
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Type in the U. S. National Herbarium, na 1,252,655, collected in forest 
near Laffuna de la Escuadra, northeast of El Copey, Province of San Jae6, 
Ckwta Rica, altitude about 2,200 meters. Doc. 10,1925, by Paul C Standley 
(no. 41976). 

This bromcliad is frequent in the high mountains of the Cant6n do Dota, 
but although locally abundant, fertile plants were found only once. The 
plants grow in the densest and wettest forest of oak and bamboo, usually in 
the darkest swamps or in running water, associated with begonias and 
Lobchaceae. The following sterile specimens, all from the same region, are 
referred to this species: 

Costa Rica: Near Finca I.a Cima, above Los Lotes, alt. 2,400 m., 
Standley 42797. Laguna de la Chonta, northeast of Santa Marla de Dota, 
alt. 2,100 m , Standley 42367. Cerro de las Vueltas, alt. 3,000 m.. Stand- 
ley 44009. 

The genus Greigta (Bromeliaccae) has not been reported north of Colombia. 
It consists of half a dozen species which range southward into Chile. The 
Costa Rican plant is related, according to description, to G. albo-roaea 
(Griseb.) Mez, of Venezuela, which has broader leaves and larger flowers 

Vriesia disticha (L) Standi. 

Renealmia disttcha L. Syst. Nat. ed. 10 974 1759. 

Tillandena hehcomotdes H. B. K. Nov. Gen. & Sp. 1: 234. 1815. 

Pogomesia leiocolyz (Clarke) Standi. 

Pogomemi Raf. (1836) is the oldest name for the genus of Commelinaooae 
to which the name Tinantxa Scheidw. (1839) has been more generally apphed. 
TtnanUa Unooalyx Clarke, Bot. Gaz 18 : 211. 1893. 

Pogomesia erecta (Jacq.) Standi. 

Tradescantia erecta Jacq. Coll. Bot 4: 113 1790 

Ttnantia erecta Schlecht. Linnaea 26: 185 1852. 

Agave compacta Trelcasc, sp. nov. 

Section Gnalemalensea. Acaulescont, not ccepitosc. Leaves gray-green, 
not transversely banded, fleshy, oblanceoIatoKibovate, upeurved above the 
thick contracted base, acuminate, plicate upwards, smooth, about 100 cm. 
long and 25 cm. wide; spine light brown, dull, smooth, straight, acicular, 
involutcly grooved from above the middle with acute edges, dccurrent for 
more than its own length, about 50 by 5 mm , teeth brown, 10- 20 mm. apart, 
scarcely 3 mm. long in the middle and reduced upwards and downwards, 
triangmar from lenticular bases, nearly straight, the margin straight between 
them. Inflorescence densely paniculate, ovoid, 2.5 m. tall and half as 
broad, the scape about equaling the leaves, the horizontal branches few- 
parted at the end, their divisions very compactly flowered; pedicels scarcely 
10 mm. long; flowers yellow, about 40 mm long, ovary 20 mm. long, equaling 
the perianth, oblong; tube openly conical, about 5 mm. deep; segments 15 
ram long, shorter than the ovary; filaments inserted toward the throat, 35 
mm. long, more than twice os long as the segments. Fruit unknown, freely 
bulbifcrous. 
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Type in the U. S. National Herbarium, nos. 1,208,021-1,208,024, taken 
from a plant cultivated m the Patio de Ensayos, San Stdvador, Salvador, by 
Salvador Calder6n (no. 2251). 

Unique m its short compact panicle, commencing at the height of the 
leaf tips. 

Heliconia Lankesteri Standi., sp. nov. 

Plants of medium sise for the genus, 1 5-2 5 m high; petioles long and 
slender, glabrous, the sheaths glabrous, tinged with red; leaf-blades oblong- 
elliptic, about 75 cm long and 25 cm. wide, abruptly short-acuminate, 
rounded at base, thin, glabrous, green on both surfaces, inflorescence erect, 
pedunculate, deltoid, about 30 cm long and wide, glabrous throughout or 
nearly so, the rachis thick and stout, conspicuously zigsag, the intemodes 
1-3 cm. long; bracts about 16, slightly upeurved from near the base, cherry- 
red or dark yellow, long-attcnuato to an obtuse tip, closely set, the upper 
basal margin of one bract nearly reachmg the base of the next higher bract; 
lowest bract as much as 32 cm long, the middle ones about 12 cm. long, 
strongly concave, the bases 1 5-2.5 cm high: flowers numerous, dark yellow 
or red, 4 5 cm long, glabrous; fniits pedicellate, partly exserted from the 
bracts, subglobosc, about 1 cm in diameter. 

Type in the U. S National Herbarium, nos. 1,228,683-1,228,684, col¬ 
lected in wet forest at La Estrella, Provmce of Cartago, Costa Rica, March 
26, 1624, by Paul C. Standley (no. 39494). To this species may be referred 
the following additional collections; 

Costa Ric a • Vicinity of Orosi, Prov. of Cartago, Standley 39927. Forests 
of El Copey, Prov. of ^n Josd, alt. 1,800 m., Tondui 11821. 

This plant is related to H. adflexa (Griggs) Standi. (Bthat adflexa Griggs)* 
a Guatemalan species which differs m its pubescent rachis and narrower, 
much more distantly spaced bracts 

The species is named for Mr. C. H. lAinkester, in whose company I made 
the excursion to La Estrella, where the type was collected. 

Heliconia tortuosa (Griggs) Standi. 

Bihai tortuosa Griggs, Bull. Torrey Club 80: 650. 1903. 

Heliconia straminea (Griggs) Standi. 

Bihai stramtnea Griggs, Dull. Torrey Club 42: 327. 1615. 

Ischnosiphon elegans Standi., sp. nov. 

Plants erect, 1-1.5 m. high, much branched, the branches slender; leaf 
sheaths 4-14 cm. long, conspicuously nerved, puberulent or glabrate; petioles 
2.6 cm. long or less, the lower portion puberulent or scabei^ous, the callus 
terete, glabrous; leaf-blades oblong-ovate, 6-17 cm long, 3-6.5 cm. wide, 
abruptly acuminate, obtuse or rounded at base and usually abruptly con¬ 
tracted, thin, green, glabrous, spikes solitary, short-pedunculate, 20-25 
cm. long, 6-8 mm. thick, the intemodes about 2 cm. long, thinly pilose with 


■ Bull. Torrey Club 42 : 326. 1016. 
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short white hairs; bracts usually 10, lanceolate, 3.5^4 cm. long, acute, green, 
appressed or ascending, coriaceous, thinly pubescent, especially near the 
margins, finely nerveii; flower 1 m each bract, sessile, ovary glabrous; bract- 
lets oblong-1 incar, 2.3 cm long, hyaline, rounded at apex and densely white- 
pilose; sepals narrowly linear, 2 cm. long, pilose; corolla white, the tube 
filiform, over 3 cm long, white-pilose, the lobes 1 cm. long, capsule cylindnc, 
1.5 cm. long, pilose at apex; seed and aril together 12 tnm. long, 3 mm. thick, 
smooth, mottled with light and dark brown, the aril 3 mm long. 

Type in the U. S National Herbarium, no, 1,253,531, collected m moist 
forest near Tilardn, Guanacaste, Costa Rica, altitude 600 meters, January, 
1926, by Paul C, Standley and Juvenal Valeno (no. 44251). The following 
additional collections, all from Guanacaste, illustrate the same species* 

Costa Rica: Tilar^in, Standley ife Vahno 46623. Naranjos Agrios, alt. 
600 m., Standley & Valerio 46487, 46460. El Silencio, Valerio 64. 

The only other Central American species, which grows in Panama^ L 
leiuiophaeua (Poepp & Endl) Kocm , has large broad leaves, whitish beneath, 
and clustered spikes. The Costa Rican plant is related to /. gractlta (Rudge) 
Koem., of Brazil and the Guianas, a species with narrower loaves, more 
slender spikes, and seeds twice as large 

Ophiomeris panamensis Standi., sp. nov. 

Plant hyaline, white, glabrous, the stem about 6 cm. long, 1 3 mm. thick, 
naked, subflexuous; flower solitary, tonmnal, 2 or 3-bractoate at base, the 
bracts lance-oblong to ovate, 1 5-3 mm long, appressed, penanth cara- 
panulate, gibbous, 15 mm. long in its greatest Icn^h, about 10 mm. wide, 
at base abruptly narrowed, the orifice oblique, 8 mm broad; corolla limb 
6-partcd, the 3 outer lobes short, ovate^ and 3 inner ones about 3 cm. long, 
flexuous, fihform, dilated at base, spirally included m bud; stamens 6, equal, 
free, opposite the penanth lobes, the filaments deflexed, expanded into 
pet^oid blades, thcec omarginatc at apex, anthers small, 2-cellcd, the cells 
collateral, almost parallel, longitudinailly dehiscent, ovary adnatc to the 
permnth, free at apex and rounded, 1-cclIed. inany-ovulatc; style 1 5-2 
mm. long, the 3 stigmas short*, erect. 

Type in the U S. National Herbarium, no 1,269,478, collected along the 
Pearson I'rail on Barro Colorado Island in Gatiin Lake, Canal Zone, Panama, 
July 11, 1925, by C. W. Dodge (no. 3484). Collected also along the Shan¬ 
non Trail on the same island, July 17, 1925, Dodge 3460. 

This IS the first representative of the family Burnmnniaceae, subfamily 
Thismicae, to be reported from tropical North Amenca One otlier member 
of the group, Sarcostphon americanus (Pfeiffer) Schlechter, was found a few 
years ago near Chicago, a truly remarkable record, inasmuch as the other 
plants of the family are tropical in distribution. 

The available material of the Panama plant is very scant, and the plant is 
so delicate that in the dried state it is difficult to determine its characters 
satisfactorily. According to the most recent treatment of the group, by 
Schlechter, it seems to agree best with the genus OphiomeriSj of which two 
species, both Brazilian, arc known. In 0. macahen-sta Miers the orifice of 
the perianth is small and lateral, while in 0 panamensis it is merely obliqutf, 
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and much larger. In the latter, also, the anther cells are much less divergent 
than in the Brazilian species 

It is strange that this plant has not boon found in Panama by other col¬ 
lectors, especially since Prof 1 lodge states that it was plentiful on Barro 
Colorado m the summer of 1025. It may well be that it is an ephemeral 
plant, found only when conditions are exceptionally favorable, and having a 
growth period of very few weeks. 

Myrica phanerodonta Standi., sp. nov. 

Shrub 2 5-3.5 m. high, the older branches subterete, blackish, the young 
ones stout, sparsely or densely pubescent or glabrate, gland-dotted, densely 
leafy, the mtemodes about 1 cm. long, petioles stout, 2-^ mm. long, puberu- 
lent, Icaf-bl&des obovate or oblo^-obovatc, 3--6 cm. long, 1.3-2.8 cm. wide, 
obtuse to rounded at apex, acuminate to broadly cuneate at base, coriaceous, 
serrate, the teeth about 10 on each side, sahent, scarcely 1 mm. long, the 
blades deep green above, puberulent along the costa, slightly paler beneath, 
rather sparsely gland-dotted, puberulent on the prominent costa or glabrate, 
the lateral nerves very slender, plane or slightly elevated, straight or sub- 
arcuate, extending to the margin, staminate aments axillary, solitary, sesSiIo, 
10-18 mm. long, 4 mm thick; anthers 1 mm long 

Type m the U S National Herbarium, no 799175, collected on the sum¬ 
mit of the Volc4n de Poos, Costa Hica, altitude 2,644 meters, November, 
1896, by A. Tonduz (no. 10785). The following collections represent the 
same species 

CoBTA Rica* Upper slopes of Volc4n de PoAs, Siandley 34884. Cerro de 
Zurquf, Prov. Heredia, alt 2,200 m., Siandley & Valerio 50423. 

Related to M, parvijoba Benth , of Colombia, which lacks the numerous 
sabent teeth that mark the leaves of M, phanerodonta, 

Mthica pudescens Willd Sp PI. 4: 746. ISO.') 

Heretofore only a single species of Myrica^ M, mexicana Willd. (Af. xalo 
pern. 8 H B K ), has boon known from Central America This is a common 
and widely distnbutcd plant, frequent m Costa Rica. It is strange that there 
has not been collected m Costa Rica long ago the C'Olomlnan Mynca pubescene 
Willd , a well-marked species, common in central Costa Rioa, and occumng 
in the vicimty of both Carlago and San Jos6, which arc not exactly unex¬ 
plored regions. The name “encinillo” is applied to the tree The following 
collections of M. puheecens are m the National Herbarium: 

CoBTA Rica: Vara Blanca to La Concordia, Maxon tfc Harvey 8477. 
Rio Reventado, Cartago, Siandley & '^^aleno 49386. Between Aserri and 
Tarbaca, Siandley 34058, 41356 Quebradillas, Siandley 4:i018. Santa 
Marfa de Dota, Siandley 41574. Cerro de Piedra Blanca, above Escastl, 
Siandley 32457, 32586. 

Pa&opsls costaiicensis Standi., sp. nov. 

Lor^ shrub or tree, 5-10 m. high, the branchlets glabrate, densely leafy, 
brownish, bearing numerous pale elevated lenticels, leaf buds densely fer- 
rumnous-Bericeous; petioles stout, 4-10 mm. long, glabrous; leaf-blades 
oblanceolate-oblong or obovate-oblong, 6-20 cm. long, 2-6 cm. wide, obtuse 
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or rounded at apex^ cuneately narrowed at base, subcoriaceous, lustrous, 
entire^ concolorous or when d^ Bomctimcs brownish beneath, the venation 
conspicuous on both surfaces, coarsely reticulate, the principal lateral nerves 
about 6 on each side, very irregukr; Sowers ^llowish white, racemose, the ra¬ 
cemes few, forming a termini panicle, the rachises 8^13 cm. long, many-Sowered, 
Soriferous nearly to the base, thinly pilose with minute, mo^ly appressed, 
brownish hairs; bracts linear-subulato, about 6 nun. long; pedicels divaricate, 
slender, 3-4 mm. long, pubescent like the rachis; perianth lobes linear, 
5-6 mm. long, pilose outside with sparse minute appressed hairs; hypo- 
gynouB scales united to form a membranaccoue 4-denticulaio cup about 
0.6 mm. high; ovary densely brown-hirsute; style 4 mm. long, glabrouB, 
clavate at apex; fruit broadly ovoid, only slightly asymmetric, subsessile, 
about 4.5 cm. long and 3 cm. m diameter, obtuse at base, abruptly con¬ 
tracted to the large mammiliform apex, smooth, glabrous. 

Type in the U. S. National Herbarium, no. 861785, collected on hills of 
Santiago, near San Ramdn, Costa Rica, m flower, May 1, 1001, by A. M. 
Brenes (no. 14303). The following additional collections are referred here; 

Costa Rica: Rraijanes, Prov Alajuela, alt 1,600 m., Standley & Torres 
47440. La Vontolera, on the southern slope of Volcdn de Pofe, alt. 1,700 m., 
Standley 34567. 

The other species of Panopsts are South American, this being the first 
one reported for North America. The Costa Rican tree r^embles in foliage 
characters Bolivian specimens collected by Bong and distributed as P. 
Sprucet Mcisn., but the Bolivian species has a much shorter style and copious 
pubescence on branches and leaves. 

Brunellia costaricensis Standi., sp. nov. 

Medium-sized tree with rounded crown, the branchlets stout, glabrous or 
at first very sparsely pilose, leaves opposite, pinnate^ the leaflets 7 to 10 
(terminal leaflet often absent), the petiole and rachis together 8- 28 cm. 
long, stout, subterete, glabrous, petiolulcs stout, 8-14 mm long, shallowly 
Bulcatc above, glabrous; leaflets oblong, 7.5-13.5 cm. long, 2.5-5.5 cm. 
wide, rounded or obtuse at apex and abruptly Bhort-ouspi&te (cusp 5-6 
mm. long, obtuse), at base broadly rounded to obtuse, somewhat unequal, 
remotely and very Bhallowly appressed-crenate, coriaceous, deep green 
above, glabrous, beneath pale, when very young rather densely sericeous 
with minute, closely appressed hairs, but soon glabrate, the costa impressed 
above, salient beneath, the lateral nerves very prominent beneath, 15-18 
pairs, ascending, nearly straight, extending to the margin; panicles axillary, 
rather dense, many-flowered, about 16 cm. broad, much branched, peduncu¬ 
late, the branchlets densely pilose with minute, ascending or subappressed 
hairs, the pedicles stout, 4-6 mm. long, jointed below the middle; calyx 
lobes 5, ovate to elliptic-oblong, 2-2.5 mm. long, acute or acutish, minutely 
sericeous on both surfaces; carpels of the fruit 4 or 5, when fully mature 
3 uim. high, sessile, densely and minutely sericeous, the stout style lateral; 
seeds dark red-brown, very lustrous, smooth, 2.5 mm. long. 

Type in the U. 8. National Herbarium, no. 1,306,244, collected in wet 
forest at Yerba Buena, northeast of San Isidro, lS*ovince of Heredia, Costa 
Rica, altitude about 2,000 meters, February, 1926, by Paul C. Standley 
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and Juvenal Valerio (no. 49900). The species is represented by the following 
additional collections: 

Costa Rica- Yerba Buenai Standley & Valeno 49951. La Palma, alt. 
1,460 m., Tonduz 12605 (J, D Smith 7412). 

This Costa Rican BruneUiay the only roprosentative of the genus known 
from Central Amenca, has been determined as /?. comocladifoha Humb. & 
Ronpl., a speeios of Colombia and the Greater Antilles. The Colombian 
tree is strikingly different in its nearly sessile leaflets which arc softly pubes¬ 
cent beneath with dense spreading fulvous hairs. Its carpels, also, are 
hispidulous. 


Brunellia mexicana Standi, sp nov. 

Tree, the young branches stout, terete, glabrous, with short intemodes; 
leaves opposite, pinnate, the leaflets 11 to 17, the petiole and rachis together 
11-50 cm. long, slender, terete, glabrous or pubcrulent; petiolules 2-4 mm. 
long, puberulent or glabrous, leaflets oblong or lance-oblong, 6-14 cm. long, 
2-4 5 cm. wide, acuminate or long-acummate, at base somewhat oblique, 
rounded to obtuse, appressed-somilate, subcoriaceous, deep green on the 
upper surface, short-pilosc with appressed hairs along the nerves or glabrous, 
the costa impressed, beneath glaucous, when young velvety-pubescent, the 
pubescence in ago mostly deciduous except along the nerveSf the costa and 
lateral nerves prominent beneath, the latter about 19 pairs, arcuate, extend- 
mg to the margin, panicles solitary m the leaf axils, about 15 cm broad, 
densely many-flowered, the pedunclea elongate, compressed, the branches 
densely tomentose, pedicels 4-7 mm. long, jointed near the base, calyx lobes 
5, oblong-ovate, 2 5 mm. long, acutish, tomentulose on both surfaces, spread¬ 
ing in fruit, carpels of the fruit 4 or 5, at maturity 5 mm. long, compressed, 
the short stout style nearly basal, the carpels densely tomentose and hispid 
with short stiff hairs, seeds 2 mm. long, dark brown, scarcely lustrous. 

Type in the U. S. National Herbarium, no 1,205,699, collected at Tcco- 
matla, \eracruz, Mexico, October, 1925, by C. A. P^irpus (no. 10454). 

The same species was collected in Oaxaca by Galeotti (no. 7247). 

BrvveUiu mextcanu is much closer to B. comocladifoha than to R. cosiarteen^ 
8 t8 T he Colombian species differs m the broader-based leaflets, green beneath 
and with prominent-roticulato secondary venation, and in the much smaller 
carpels '^Thc pale under surface of the leaflets of B. mexteana is caused, 
perhaps, by a microscopic tomentum, or possibly by a waxy exudate. 

Bauhinia Standleyi Rose, sp. nov. 

Large woody vine, the stem often flattened and then 5 cm or more broad; 
young branches with dense brown pubescence, tendrils slender, hairy: 
stipules small, broadly ovate to orbicular, 2 mm. long, hairy below, glabrous 
above, caducous; petiole 2-3 cm. long; leaf-blades broader than long, 3-5 
cm. long, 2-lobed, sometimes cleft below the middle, the lobes rounded, 7 
to 9-ncrv'ed, dull green, softly pubescent on both sides; mflorescence ter¬ 
minal, 4-5 cm. long, many-flowered, pubescent; bracts linear; pedicels 
{deader, 10 ram. long or less, bearing 1 or 2 linear bractlets; calyx cup-shaped, 
4-5 mm. long, the lobes 1-3 mm. long, linear, petals 5, very hairy below, 10- 
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12 mm. long, erect, greenish white, one of them with small purple spots; 
perfect stamens 10^ ^brous; pods broadly spatulate, 6-7 cm. long, 2 cm. 
broad near the top, in age glabratc. 

Type in U. S. Natio^ Herbarium, no. 1,152,798, collected by Paul C. 
Standley, near Punta Paitilla, Province of Panama, Panama, December 7, 
1923 (no. 26247). The following collections represent the same species: 

Panama: Taboga Island, Macbnde 2800, Standley 27908. Anc6n, 
Piper 6031. Along the Corosal Road near Panama, Standi^ 23776. Around 
El Paralso, Canal Zone, Pither 2577, Vicimiy of Penonom6, WlUtama 134. 

Cassia KUlipii Rose, sp. nov. 

Procumbent herb with long slender branches, often 1 meter long, the 
short pubescence interspersed with spreading hairs and more or less viscid; 
stipules minute; leaflets 2 pairs, orbicular to short-oblong, 5-10 mm. long, 
rounded at apex, glabrous above or nearly so, pubescent oeneath, strongly 
veined; flowers axillary and solitary or somewhat paniculate above; flower 
bud obtuse, densely long-setose, sepals 8-9 mm. long, obtuse; petals 11-13 
mm. long, brick-red; ovary densely setose; fruit setose, 2 5 cm. long, 5 mm. 
broad. 

Typo in the U. S National Herbarium, no. 1,266,850, collected by E. P. 
Kilhp near the Tapia River, Provmce of Panama, Panama, December 9, 
1617 (no. 3281). The followmg specimens are referable to this species: 

Panama: Vicinity of Pcnonom6, WtUtaim 104. Between Paso del Atado 
and 014, Prov. Cocl4, PtUter 5014. Along the Rfo Tapia, Prov. Panama, 
in savanna or on grassy'slopes, Standley 28186, 306.56. 

Cassia paUldior Rose, sp. nov. 

Low shrub, glabrous or nearly so: leaflets 12 pairs or fewer, narrowly 
oblong to orbicular, 1 5-3..5 cm. long, a little hairy when young but soon 
glabrate, very pale beneath, upiculate: stipules linear, caducous; gland be¬ 
tween the lowest pair of leaflets large, clavate; inflorescence 2-flowered; 
peduncles and pedicels slender; flowers large, sepals thm, orbicular; petals 
orbicular to short-oblong, sometimes 3 cm. long, 3 of the anthers with long 
slender beaks, pod 12-15 cm. long, 5-6 mm. broad 

Type in the U. S. National Herbarium, no. 676,583, collected by H. 
Pitticr near Alhajuela, Panama, January, 1914 (no. 2343). The following 
collections also belong to this species: 

Panama: Sabana de Alhajuela, Pittier 3465. 

CoBTA Rica: Rfo Virilla, Prov. San Jo84, Tondui 9824 (J. D. Smith 
7007), 12714 (.f. D. Smth 7437) 

Tephrosia Heydeona (Rydb) Standi. 

Cracca Heydeana Rydb. N. Amer FI. 24: 166. 1923. 

Pavonla fruticosa (Mill.) Standi. 

Sida frdticosa Mill. Card. Diet ed. 8. Sida no. 18. 1768. 

Pavonia typhalaea Cav. Dies. Monad. 3: 134. 1787. 
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Pavonls Prealii Standi., nom. nov. 

Malachra ovata Presl, Rel. Hacnk. 2: 125. 1835. Not Patwnta ovata 
Spreng. 1826. 


Pavonia panamensis Standi. 

Malache panameneta Standi. Contr U. S. Nat. Herb. 18: 116. 1916. 

Hybanthus guanacastensiB Standi, sp. nov. 

Shrub 1 5-4 5 m. high, the branches densely leafy, the older ones slender, 
terete, grayish, the young ones sparsely or densely pubcrulent; stipules 2.5- 
3 mm. long, broadly ovate, glabrous, the costa and basal portion indurate, 
the costa excuirent as a subulate mucro, the margins scarious, whitish, 
ciliolate; petioles 2-5 mm. long, gd&brous, leaf-blades oblong to oblong- 
elliptic, 4-10 cm. long, 1.5-4 5 cm. wide, acute to long-acuminate, at base 
rounded to acutish and conspicuously oblique, thin, glabrous, rather re¬ 
motely and irregularly serrat^entate, the teeth callous-tipped, the vena¬ 
tion prominent on both surfaces, flowers axillary, solita^, the pedicels 
^10 mm. long, slender, glabrous, jointed above the middle, sepals ovate, 2 
mm. long, acute or obtuse, thm, greenish, glabrous but ciliolate; lower petal 
6 mm. long, pandurifonn, broad and inflated at base, constricted above, then 
expanded into a short broad truncate blade, glabrous, the upper petals 4 
mm. long; filaments broad, about equaling the viUous anthers, the connective 
expanded into a largo thin quadrate appendage; immature capsule 6 mm. 
long, orbicular, glabrous, rounded at a^, the persistent style 2 mm. long. 

Type in the U. S. National Herbarium, no. 1,254,104, collected m wet 
mountain forest at Los Ayotes, near Tilardn, Guanacaste, Costa Rica, 
altitude about 700 meters, January 21, 1996, by Paul C. Standley and 
Juvenal Valerio (no 45423). To the same species are referred the following 
collections from Guanacaste. 

Costa Rica: Quebrada Serena, Standley A Valerto 46161, 46197. Los 
Ayotra, Standley A Valeno 45346. 

Related to H. mexteanua Ging., which has flowers only half as large on 
much shorter pedicels. 

Hybanthus tenuifolius (Dowell) Standi. 

Calceolaria tenuifolta Dowell, Bull Torrey Club 33: 550. pi. 18. 1906. 

Hybanthus longipes (Dowell) Standi. 

Calceolana longipea Dowell, Dull. Torrey Club 33: 551. pi. 19. 1906. 

Hybanthus glaber (Dowell) Standi. 

Calceolaria glabra Dowell, Bull. Torrey Club 33: 552. pi. SO. 1906. 

Hybanthus brevis (Dowell) Standi. 

Calceolaria brems Dowell, Bull. Torrey Club 33: 552. pi. il. 1906. 

Hybanthus angustlfoliua (U. B. K.) Standi. 
lonidium anguattfoUum H. B. K. Nov. Gen. & Sp. 6: 377. 1821. 
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HybanihuB riparius (H. B. K.) Standi. 
lonidtum riparium H. B. K. Nov. Gen. & Sp. 6: 378. 1821. 

HybanthuB nigricans (Dowell) Standi. 

Calceolaria nigricans Dowell, Bull. Torrey Club 33: 554. 1906. 

HybanthuB humillB (Rose & Dowell) Standi. 

Calceolaria hurmlta Rose & Dowell, Contr. U. S. Nat. Herb. 10: 125. pi. 
42. 1906. 


HybanthuB Rose! (Dowell) Standi. 

Calceolaria Rosei Dowell, Bull. Torrey Club 83: 555. pi. 22. 1906. 

Xylosma Hemsleyana Standi. 

Htsingera elhphca Clos, Ann. Sci. Nat. IV. 8: 226. 1857 

Xylosma elhvttca Hemsl. Biol. Centr. Amer. Bot. 1: 57. 1879. Not X. d- 

lipttca Tul. 1868. 

SymplocoB Johnsonii Standi., sp. nov. 

Tree 18 m. high, the branchlets subteretc, glabrous, bearing few large 
elevated lenticels; petioles stout, 12-18 mm. long, broadly channeled above, 
glabrous; leaf'bladcs oblong or clliptic-oblong, 11.6-22 cm. long, 4.5-8 cm. 
wide, abruptly acute, with obtuse tip, acute or acuminate at base, subcoriace- 
ous, entire or essentially so, glabrous, lustrous above, the costa impressed 
above, prominent beneath, the lateral nerves very slender, about 14 on each 
Bide, arcuate-ascending, laxly anastomoBing near the margin; inflorescence 
few-flowered, dense and congested, the flowers sessile, cidyx-tube 2 mm. 
long, glabrous, the lobes broadly rounded, 2 mm. long, minutely ciliolate, 
otherwise ^brous; corolla 16 mm. long, the tube 8-0 mm. long, 2.5 mm. 
thick, the 6 lobes obovatc or oblong, rounded at apex, glabrous; stamens 
very numerdus, free above, equaling the corolla lobes, the fUamenta connate 
into a tube, very unequal, finely and densely papillose, not collected in 
recognizable fascicles, stout, abruptly contracted near the apex mto a very 
slender tip, style 16 mm. long, densely hirsute below. 

Type m the U. 8. National Herbarium, no. 1,081,463, collected at Samac, 
Alta Verapaz, Guatemala, altitude 1,350 meters, October 20,1920, by Harry 
Johnson (no. 874). 

This species belongs to Brand’s section Symplocaslr^im, subsection Pseudo- 
alstonta, and m his key to the group, m the Pflanzenreich, runs at once to 
S. quindtuensis, of Colombia. That species has much smaller leaves and a 
smedlcr corolla. Among the Central American spepies, S. Johnsontt is con¬ 
spicuous because of its large leaves. 

The collector reports that the flowers are rose-pink and very fragrant. 
It is a pleasure to be able to name this fine species for Mr. Johnson, who ob¬ 
tained in Alta Verapaz m 1920 one of the most interesting and most carefully 
prepared collections of plants ever made in Guatemala 

ChelonanthuB alatus (Aubl.) Standi. 
lAsianOau alatus Aubl. PI. Guian. 204. 1775. 
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ScuteUaiia aigentata Leonard, sp. nov. 

Tall slender herb (only the upper portion of plant available for study); 
stem dark purpli^, glandular-pubescent, petioles 1-1.5 cm. long, densely 
glandular-pubcnilent, loaf-blades oblong-elliptic or oblong-obovate, obscurely 
pandunform, acuminate at apex, narrowly cordate at l^e, rather coarsely 
serrate with flat teeth, both surfaces bearing shiny silver dots, glabrous 
except the glandular-pubcnilent midrib and veins of the lower surface, the 
vcinlets inconspicuously reticulate, flowers numerous, crowded m a terminal 
raceme about 8 cm. long; rachis strongly glandular-puberulent; bracts linear, 
2-3 cm. long, about 0 5 mm. broad, oHuse, deciduous; pedicels 2-2 5 mm, 
long, glandular-puberulent; calyx 4 mm. long, the lobes reddish purple, 
glandular-pubescent, the crest small; corolla bnght enmson, sparingly 
pubeacent, 4-5 cm. long, the tube slender, 4 mm. broad at throat, giaduidly 
narrowed to 2 mm at base, the upper lip much larger than the lower, the 
middle lobe rounded, deeply emarmnatc, curving over the stamens, the 
lateral lobes short, oblong, 25 mm. Tong, S-9 mm. broad, the lower lip tri¬ 
angular, rounded, shallowly notched at apex, stamens didynamous, curved 
at tip, glabrous, the upper pair 2 mm. longer than the lower, the anthers of 
the upper pau* 1-ceIled, oval, 1.25 mm. long, 0 75 mm. broad, those of the 
lower pair 2-celled, broadly ovate, 1 25 mm. long and broad, cordate at base, 
slightly emarginate at apex; stylo equaling the upper pair of stamens, curved 
at tip, glabrous, the stigma unequ^ly 2-lobed, the lobes spreading, ovary 
glabrous, on a conical gynobose 1 mm. long and 1.5 mm. broad at base; 
nutlets not seen. 

Type in the U. S. National Herbarium, no. 1,266,817, collected at La 
Flonda, Costa Rica, in 1925, by C. H. I^nkester. 

This attractive plant is well marked by its long slender enmson flowers, 
glandular pubescence, and silvery-punctate leaves. The sbghtly pamduri- 
form leaf-blades suggest a relationship with S costancana, but that species 
can be separated easily by its smaller corolla and cglandular pubescence. 

Gonzalagunia rudls Standi. 

Ihiggena nults Standi Contr U. S. Nat. Herb. 18: 125. 1916. 

Since there is some doubt as to the identity of the plant described as the 
type of the genus Duggena, it is preferable to use for this group of Rubioceae 
the next older name, Oonzalagunta, 

Pentagonia pubeacena Standi. 

Watsonamra pubescens Standi. Contr. U. S. Nat. Herb. 17: 441. 1914. 

The genenc name Pentagonia Benth. has been rejected because of Pento- 
goma Vent. (1841), but the latter does not seem to be effectively published. 

Pentagonia Donnell-Smlthii Standi. 

Watsonamm DonneVrSmtthti Standi. Contr. U. S. Nat. Herb. 17: 442. 1914. 

Pentagonia Pittieri Standi. 

Watsonamra Ptiiteri Standi. Contr. U. S. Nat. Herb. 17 : 443. 1914. 
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Pentagonla bnchyotis Standi. 

Waisonamra brachyotts Standi. Contr.U. S. Nat. Herb. 17: 443. 1914. 

Pentagonla gymnopoda Standi. 

Watsonamra gymnopoda Standi. Contr. U. S. Nat. Herb. 17: 444. 1014. 

Pentagonla alfarctena Standi. 

WataoTiamra aJfaroana Standi. Joum. Washington Acad. Sci. 16: 287. 1925. 

Cephaells nana Standi. 

Even nana Standi. Joum. Washington Acad Sci. 16: 106. 1925. 

PROCEEDINGS OF THE AC.VDEMY AND AFFILIATED 

SOCIETIES 

THE PHILOSOPHICAL SOCIETY 
947th meeting 

The 947th meeting, constituting the 56th annual meeting, vas held in the 
Cosmos Club auditorium on December 11, 1926 It was called to order by 
President Howie at 8:19, with 46 persons presemt 

The report of the Treasurer showed total receipts, S175.3 08; disburse¬ 
ments, $1207.73, leaving a balane.e of $545 35. The report of the secretaries 
showed that 19 meetings were held during tlio year, several in conjunction with 
other societies. 

The following officers were elected for the year 1927: President, J. P. 
Ault; Vice-Presidents, L. II. Adams and P. R. Hetl, Treasurer, W. D. 
Lambert, Recording Secretary, H. E. Mehwin, Member-aULarge, General 
Committee, O. S. Adams. 

At the conclusion of the business mcetmg, Mr. L. H. Adams presented an 
address entitled What we knoio about the interior of the earth (Illustrated by 
lantern slides). The outer parts of the earth have been thoroughly explored, 
at the surface and to a depth of a nule or so, but the sum total of our knowl¬ 
edge of the deeper parts of the earth is not veiy large. And yet the mysteries 
are slowly being solved. From varied sources information has been gathered 
and pieced together to form a picture of earth’s intenor~*s picture as yet 
crude and imperfect but one which is gradually being made clearer and more 
complete. 

Volcanoes bring up material from considerable depths and show us that 
beneath the cooler surface is a hot and active interior, the amount of radioac¬ 
tive substance found in ordinary rocks indicates that unless the earth is,- 
and always has been, growing hotter, the interior must be of a very different 
composition from that of the surface layers, geological studies have given us a 
store of information concerning the structure and composition of the rocks 
found at the surface and allow us to make certain deductions as to the way 
in which the c^racter of the rocks should vary with depth, laboratory meas¬ 
urements on ^gravitational attraction tell us the density of the earth as a 
whole and indicate the presence of very dense material at the center; astro¬ 
nomical data on the motion of the earth give us the moment of inertia of the 
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earth, from which the distribution of density in the interior can be inferred; 
and finally, the most important of all, the transmission of earthquake waves 
through the earth, taken m conjunction with laboratory measurements on the 
elasticity of rocks, yield vcr^ definite and conclusive evidence concerning the 
nature of the earl’s material at various deptiis. 

The present state of the earth is closely connected with the manner of its 
formation. It is generally agreed that the earth, as well as the other plwets, 
were formed from the sun during the close approach of another star, which by 
tidal action pulled out large masses of ^owmg gas from the surface of the 
sun. One of these detached masses first h'quefied and then solidifi^ to form 
the earth. In the two bilhon years that have elapsed since its solidification, 
the temperature except in the outer few dozen miles has not changed appreci- 
ablj>r. in the center of the earth is a core of iron, about 6000 km. in diameter, 
which settled out durmg the liquefaction. From the surface of the iron core 
upwards to the lower surface of the “crust” there is mainly ultrabasic rock 
(iron magnesium silicates) while the crust itself, 60 km. in thickness, consists 
of the ordinary gramtic and gabbroio rock with a veiy small amount of 
sedimentary material at the surface. The rigidity of the earth, except near 
the center and near the surface, is everywhere greater than steel. The pres¬ 
sure increases steadily with depth and is about three milhon atmospheres at 
the center. The temperature in the very interior is unknown but is probably 
sevei^ thousand degi^. Further advances in our knowledge of the earth’s 
interior will come mainly (1) from a hi^er precision in seismic data and (2) 
from a complete understanding of the physics of the atom so that the be¬ 
havior of substances at all temperatures and pressures can be predicted. 
{Author’s abstract.) 

H. A. Marmer, Recording Secretary. 

ENTOMOLOGICAL SOCIETY 
379th mbetino 

The 379th regular meeting was held Thursday, December 3, 1925, in 
Room 43, Natio^ Museum, with President R. A. Cushman in the chair and 
25 members and 5 visitors present. 

C. T. Greene reported the death of Mr. H. W. Weniiel, Coleopterist, of 
Philadelphia. He was bom in Philadelphia, May 16, 1858^ and med there 
November 5, 1925, aged 67 years. A committee was appomted to draw up 
suitable resolutions 

Election of officers followed; President, J. M. Aldrich; 1st Vice-president, 
J. A. Hyslof; 2nd Vice-president, J. E. Graf; Editor, Carl Heinrich; Corre- 
^nding Seoreta^-Treasurer, S. A. Rohwbr; Recording Secretary, C T. 
Greene; Executive Committee, W. R. Walton, A. N. Caudell, T. E. 
Snyder; Representative of the Society to the Washington Academy of 
Sciences, Dr. A. G. BfiviNO. 

Program: Dr. N. E. McInooo: 1. Senses of the boil weenl. (Illustrated.) 
2. An insect olfactometer. This apparatus was on exhibition and its mecha¬ 
nism was explained to the society. 

Mr. R. A. Cushman told of rearing a species of Sympieeis as an external 
parasite of the egp of Cimbex americana (Leach), l^e species of Sympieeis 
are normally parasitic on leaf-mining Lepidoptera and the speaker was of the 
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opizuon that the location of the host in this case was the determining factor 
leading to its paraaitlEation by the Sympieaia 

Dr. Aldrich spoke of an i^resting chapter in the history of Dipterology, 
giving an account of Meigen^ visit to Kid, Copenhagen, and Lund in 1824, 
at the expense and in the company of Wiedemann. This trip is described in 
Forster’s biographical sketch of Meigen in Stettiner Ent. Zcitung for 1846. 

Mr. J. L. Webb made some remarks on the Thurbaria weevil, stating that 
it was consideTed a variety of the boll weevil. 

Mr. K. W. Babcock spoke briefly, mentioning some of his experiences 
during a recent tnp to Europe. 

380tii mestiko 

The 380th regular meeting was held Thursday, January 7, 1926, in the 
National Museum, with President J. M. Aldrich m the chair and 25 members 
and 11 visitors present. 

Report of the Corresponding Secretary-Treasurer for 1926 was read and 
accepted. 

Dr. H. E. Ewing, Chairman of the Committee which examined the 
Treasurer’s books, retried the books correct. Mr. C. T. Greene read his 
report as Recording Secretary for 1925. The reports were accepted. 

Dr. O. A. JoHANNsEN of Comell Umversity was elected to membership. 

Program. W. H. White: Plant renaiance to insect injury. Discussion by 
Back, Rowher, and Baker. 

Austin H. Clark* Odors of male butterflies. Discussion by Baker, Ewing 
Rohwer and Snodgrass. 

Mr. Rohwbr exhibited a photograph of Dr. Walther Horn, of Germany, 
and his assistant, Miss Christel Doenng. 

Mr. J. A. Htslop spoke briefly to the Society on Mr. Chapman’s book on 
insect equilibrium. Discu^d by Aldrich, Baker, and Snodgrass. 

Mr. R. C. Shannon exhibited several species of Syrphidae showing good 
examples of mimicry. This matenal was from the British Museum. He also 
spoke briefly about his forthcoming tnp to Aiigentina. 

£. A. Back: A Note on Anthrenus semmiveus Casey. This Dermestid 
closely resembles the furniture beetle, ArUhrentis faseiaiuB. The only refer¬ 
ence to semimveus is by Casey when he described the type, found m the build¬ 
ing where he lived. Mter about 10 years two instances of destruction caused 
by this insect have been brought to the attention of the Department of 
Agriculture within a short time of each other during late 1925. In one case 
the brushes of a shoe-polishing outfit, in a hotel about half a mile from the 
building in which Colonel Casey lived, were ruined. In the other building in 
which Colonel Casey hved, a divan upholstered in curled hair, Spanish moss 
and tow, was found, on removing the cover, to harbor several thousand 
beetles and larvae. This is to bo published shortly in the Proceedings of the 
Entomological Society of Washington by E. A. Back and R. T. Cotton. 

Mr. Rohwer recorded the occurrence of the European sawfly, Acaniholyda 
erythrocephala (Linnaeus), in Pennsylvania. This European sawfly is a well 
known pest to European coniferous trees and two specimens were taken in a 
nursery at Chestnut Hill, Pa., May 7, 1925, by F. F. Smith and A. B. Wells, 
Both of these specimens were males. 

Mr. Rohwer also recorded a second specimen of Zadiprion townsendi 
(Cockerell). This specimen was collected by W. J. Chamberlin, Santa Rita 
Mts., Arizona, July, 1924, and is the second specimen known. Zadiprion 
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townaendi (Cockerell) was described in 1898 from asingle female ooUeoted under 
a pine tree m the White Mountains of New Mexico. It is closely allied to 
Zadipnon grandia (Rohwer), an enemy to rock Qine in Nebraska. Discussion 
by Bakeu and Ewing. 

Dr. J. M. Aldrich mentioned a case in nomenclature, where the name of a 
variety proved to be antedated by a name which also antedated the species. 
He asked whether in this case the vanety becomes the species, or whether this 
relation is to be determined on taxonomic grounds without reference to 
priority. 


381st meeting 

The 38lBt meeting was held Thursday, February 4,1920, in the National 
Museum with President J. M. Aldrich in the chair and 29 members and 6 
visitors present. 

Program' K. A. Cushman, retiring President: Some typea of panunham 
among the Ichneumonidae. (Illustrated by numerous lantern sudes.) Dis¬ 
cussion by Messrs. Howard, Aldrich, Baker, and Gahan. 

F. C. Craighead . Foreat inaecta. (Illustrated by numerous lantern slides 
showing the effect of the insect damage on the trees.) 

382d meeting 

The 382d meeting was held at 8 p.m., March 4, 1926, in the National 
Museum, with President J. M. Aldrich in the chair and 30 members and 15 
visitors present. 

Program Vernon L. Kellogg: Menumea of a veteran entomologtri, 
Dr. F. H. Snow. Dr. Snow was bom at Fitohbuig, Mass., June 29,1840, and 
died Sept. 20,1908 He studied to be a Congregational minister. He was at 
the Umversity of Kansas 42 years and was very much interested in soology, 
botany and entomology. A great deal of teaching was done in the field and 
20 or 28 major collections were made Dr. Kellogg told interesting stones 
and incidents of some of these trips. He talked of the formation of the insect 
collection, and mentioned several of Dr. Snow’s famous students. 

Discussed by Dr. Howard, who spoke of W A. Snow, son of Dr. F. H. 
Snow. 

Dr. Wm. Schaus exhibited some books from the Dognin Libraiy. These 
books were given to Dr Schaus personally for raising the money to buy the 
Dognin collection of Lepidoptera. These books were of the 17th and 18th 
centuries. Dr. Schaus spoke bnefiy of bis impressions of the Bntish Museum 
after an absence of 13 years 

Dr. Aldrich said that Dr. Williston sold his collection of Diptera to the 
University of Kansas in order to buy the H. H. Smith Collection of Diptera 
from the West Indies and Brasil. This latter collection was afterward sold 
to the American Museum of Natural History in New York City. 

There was a general discussion on parasitism. 

Mr. Jack Ueller of the Southern Museum of Los Angeles, California, 
spoke briefly to the Society. 

Mr. J. E. Graf exhibited specimens of the Mexican bean beetle showing 
some variations. 

Chas. T. Greene, Recording Secretary. 
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383d meetino 

The 383d meeting was called to order at 8:10 p.m , Thursday, April 1,1920, 
in the National Museum with first Vice-president IIyslop m the chair, and 
18 members and 10 visitors present. 

The Corresponding Secretary, Mr. Rouweu, read a circular letter from 
the International Institute for Intellectual Cooperation connected with the 
Ijcague of Nations requesting information on methods of distribution of 
technical publications in foreign countries. This matter was referred by the 
Society to the Corresponding Secretary, with power to act. 

Dr. A. L. Melandeu, of the College of the City of New York, and Miss 
Ohace Sandhouse of the Federal Horticultural Board, were elected to 
membership 

Program* W. A. Hoffman, of Johns Hopkins Fniversity Biological notes 
on Haitian Anophehnea. (Illustrated by lantern slides ) The two species of 
Anopheles known from Haiti^ A. grahhamn and A albimanns, wore discussed, 
emphasis being placed upon the relations between the larvae of these species 
and their environment. A . albimanus in the main chose still water exposed to 
the sun, A. grobhamiiy shaded streams. In some localities springs wore of 
little importance as breeding areas of A. alhimnnuHy while in other localities 
larvae abounded in them. The difference was ascnlicd to the different 
plant constituents present in the springs of these regions. Rice fields were 
carefully studied owing to the high incidence of malaria in coastal areas 
where this crop was grown A. grabhamn seldom occurred m such situations. 
The two species reach their greatest abundance at different times, A. aZ6i- 
manus reaching its peak during the lost third or quarter of the year, A 
grabhamn as a rule m the period from January through March. Where 
favorable conditions obtain at all times great numbers of A. albimanus can 
be taken throughout the year. A. albimanus is believed to be the form chiefly 
responsible for the transmission of malaria. (Author's abstract,) 

Asked in regard to food matenal Mr. Hoffman stated it to be blue green 
algae, Sjnrogyra, diatoms and plankton. Mr. Rohwek asked m regard to 
control, which was stated to be primarily cleaning out vegetation Hyslop 
and Baker asked further questions in regard to control and Dr. S. F. Blake 
asked in regard to the deleterious effect of Chara, 

Miss B. M. Broadbent. Notes on the habits and development of the Azalea 
leaf miner, Gracilaria AzaJeolla BrarUs, (Illustrated by lantern slides.) 
This species appears to be a native of Japan and first reached the Umted 
States prior to 1912 on azaleas imported from Holland. It has since become 
established m New York, New Jersey, Pennsylvania, Flonda and the District 
of Columbia. An infestation of the azalea leaf miner at the U. S. War 
Department greenhouses in 1923 was brought to our attention and afforded 
an opportumty to study its habits and development. The moth deposits 
minute eggs si^y close to the midnb on the ventral leaf surface which natch 
about a week later. The larva immediately enters the leaf and feeds as a 
leaf miner for from ten to sixteen days^ molting twice before cutting its way 
out and becoming a leaf roller. At first only the extreme tip is folded down¬ 
ward and attached to the midnb, but after each molt the larva cuts its way 
out and moves to a fresh leaf where it infolds and skeletonizes a greater area. 
The process of webmaking gives evidence of its remarkable industry. One 
larva while attaching leaf margins with webbing was observed to balance on 
its prolegs and sway to and fro 2367 times in one hour. For a period of 25 con- 



176 JOURNAL OF THE WASHINGTON ACADBUY OF 8CIBNGB8 VOL. 17, NO, 7 

secutiYC minutes it averaged 55 oscillations per minute or nearly one per sec¬ 
ond. As many as thirty strands may be attached between two points before 
changing position. By working from cither side of the midrib the webbing is 
cross hatched, and shorter strands brin|[ the surfaces in contact. The ends 
arc filled with fan shaped webbing which is later smpped out to bring opposing 
edges m contact. Folded leaves are often cono-suped. The larval period 
vaned from 20 to 34 days dunng April, whereas the previous generation had 
required about 55 days. 

When ready to pupate the larva attaches strands of webbing across each 
end of the slightly rolled edge of the ventral leaf surface, filling m the central 
area last. Before emergence it forces itself half way out of its cocoon so that 
the moth loaves the exuvia projecting from it. The pupal period varied from 
7 to 10 days. The sexes appeared in about equal numbers. One female 
deposited 40 eggs. Longevity varied from 1 to 9 days. {AiUhor^a abstract.) 

Messrs. Simmons and ^tiaus discussed the emergence of the pupa from the 
cocoon. Dr. Ely stated that a native species of Oractlana in Connecticut on 
swamp azalea is badly parasitized. Mr. Kohwer and Dr. Wbiqel stated 
that m the introduced species there were no parasites. The out-door dis¬ 
tribution of the species was given as New Yorlc, Pennsylvania, Connecticut 
and Florida. Dr. Cory of Maryland found similar work on azalea in breeding 
beds. 

Under notes and exhibition of specimens Dr. BbviNG showed a plate with 
habitus figures and anatomical details of the larva of the flea beetle 
Oedionychts gtbbiiarsa (Say). He described a few of the charaoteristio struc¬ 
tures of the larva, especially the maxillary mala. The latter is apparently 
single, but consists (as a companson with other Cl^somehd larvae proves) 
in reality of a well developed galea and a large laoinia that is situated behind 
^lea and completely fused with it. The galea carries a two-jomtod peg and 
irregularly distnbuted setae, the lacinia is armed with a longitudin^ series 
of long stiff setae. The remarkable bilobed mala in the Donaciinae, strongly 
adapted for sapsucking purposes, is a further development of the morpho¬ 
logically simpler structures in the Haliicinae and other Chiysomehd laiVae, 
combined with the presence of a long stylus from the end of lacjnia as it 
occurs in several Coleopterous larvae, for instance, in many Phrioid larvae 
but not in the Halticinae. 

Dr. Hoffman inquired in regard to the food habit of Blephndae. Mr. 
Barber stated that it was sumac. 

SPECIAL MEBTINa 

On April 20 a special meeting of the Entomological Society was held at 
which Vice-president, J. E. Graf, called the meeti^ to order and requested 
Dr. Howard to preside. Dr. Howard in introducing the speaker, Dr. R. J. 
Tilltaro of Cawthron Institute, Nelson, New Zealand, stated that this was 
only the third time a special meeting had been called to honor distinguished 
foreign visitors. Dr. Tillyard talked on the fossil insects in the more im¬ 
portant and larger orders and showed some excellent pictures of the fossils, 
which were of great interest to systematists of the Bureau of Entomolo^. 
Some of the prototypes of present fanulics and groups were of particulw 
interest, especially in the case of the roaches and beetles, there being some 
alight indication of a common ancestor of these two groups as well as a com¬ 
mon ancestor between the roaches and termites. 
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384th meeting 

Tho 384th meeting was hold on May 6, 1926, in the National Museum. 
It waa called to order by the Corresponding Secretary, Mr S. A. IIokwer, 
who in the absence of other officers, requested Mr. A. B Gahan, a post 
president', to preside. There were present 13 members and 12 visitors. 

Prograwi: Dr. W. J. Nolan:S ex/orTTWo/Aoneybee^. (Illustrated.) ^though 
some Imowledge of parthenogenesis in the honeybee is credited to Aristotle, a 
scientific basis as to the sexes found in tho honeybee was not forthcoming 
until Swammerdam in the latter part of the seventeenth century estabbshed 
the sex of the queen. Before that time many curious ideas existed as to the 
three castes, and the method of reproduction in a colony. Some oven held 
that the honeybee arose by spontaneous generation from decaying flesh. In 
the latter part of the eighteenth century, over one hundred years after 
Swammerdam’s discovery, Huber, the blind Swiss investigator, made known 
the fact that the queen mates on the wing outside the hive. In Germany 
shortly before this time, Riemer had established, or ro-estabbshed if Aristotle 
IB kept in mind, the fact that in a queenless colony certain of the workers may 
bepdn to lay, but that their will develop only into drones. Not long after 

this, Schiraoh had found that a colony deprived of its queen, but possessing 
worker larvae not too old, can rear another queen from one of the worker lar¬ 
vae. It remained for Dzierzon, in 1842, after empirical evidence from matmg 
experiments on two differently colored races, the Italian and German brown, to 
set forth the theory that workers and queens arise from fcrtibzcd, and drones 
from unfertilized eggs. Neither the findings of Dzierzon, nor any of the 
other men mentioned, remained unchallci^ed. It was not until the 20th 
centuiy, following a scries of cytological investigations culminating in the 
work of Nachtsheim, that Dzierzon’s opponents were routed. One in par¬ 
ticular, Dickcl, had maintained that all eggs are fertibzed, but that the 
workers by use of a saUvaiy secretion determine which are to develop as 
males and which as females. Nachtsheim m his paper of 1913 found no 
evidence of fertilization in eggs from drone cells, but abundant evidence in 
eggs from worker cells. Furthermore he confirmed tho reports of carher 
investigators that the germ cells of the drone at all times contain only the 
haploid number (16) of chromosomes, while the fertilized eggs, from which 
only females develop, have the diploid number (32). Onions m South 
Africa in 1909, and agun in 1912, announced to a rather skeptical world, 
that the worker of the ^uth African honeybee, as contrasted with that of the 
European honeybee, could rear workers and queens parthenogenetically. 
This work was confirmed in 1916 by Jack, Entomologist for South Rhodesia. 
Further work on this subject is now reported in progress, espiecially on the 
cytological side. It should be noted that the African races of honeybees, 
as a group, have sufficient distinct characteristics from the European 
races, as a group, to have led Von Huttel-Reepen to classify them as distinct 
subspecies. 

That a queen can be reared from any worker larva, given the proper food 
and attention, although the basic principle in the extensive queen-reanng 
business of the present time, has never been adequately explained. Doctors 
Becker and Zander in Germany last year gave tho results of their endeav¬ 
ors to get intermediate forms between worker and queen by taking un¬ 
sealed worker larvae of all ages and transferring them to queen-cells by the 
method commonly employed in queen-rearing. They found that only larvae 
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not more than three and one-half to four days old would develop into queen- 
bees. After this narrow time boundary phvsical modifications typical of 
workerbeoB are too far advanced, whereas the aevclopment of the repi^uctive 
organs is so arrested that larvae in worker cells are no longer capable of be¬ 
coming queenbees. The first introduction of j^llen in the food of the worker 
larva seems to mark the end of the time when it can develop into a queenbee. 
The exact factors involved m this arrested development of the reproductive 
system, however, remam to bo cleared up. {Author*s abstract,) 

Mr. Rohwkh in commenting on Dr. Nolan’s talk stated that a new spK>cies 
of Apis has been discovered m Australia. He also stated that students in 
Europe had discovered a parthenogenctic and fertile stage in the sweat-bee, 
Halyctus, and probably this would have some effect on the deduction in the 
theories in regard to the hfe of the social bees. Mr. Roitwer further inquired 
concerning subspecies and Dr. Nolan stated that they are usually referred 
to as races or vaneties, but Von Buttel-Keepen referred to them as subspecies. 
Dr. Snyder asked in regard to the progeny of the egg-laying workers and Dr. 
Nolan stated that they were all drones but that the spcrmatheca is slightly 
larger Dr. Snyder also referred to Miss C. B. Thompson’s work be^n 
with Dr. Gates of Massachusetts Agricultural College on morphological, 
cytological and expenmcntal work on the worker and queen in the honeybee 
to determine whether there were marked differences in the brain, sex organs, 
etc , in these two castes and whether the "royal jelly” fed to the three day 
old worker really changed it to a queen or whether there was not some in¬ 
herent cause, such as there is in termite's and ants in the origin of caste. 

Dr. T. E. Snyder- Insects change building code. (Illustrated ) Owing to 
lack of information on the destructiveness of our 42 species of native termites, 
buildings are often erected improperly In consequence termites groatlv 
damage the woodwork of the buildings. It is a great hardship for small 
householders to make expensive repairs before the building has been paid for. 
Such damage is serious in the Southern States, the Central West and Pacific 
Coast. The only effective permanent preventive is proper construction of 
buildings and insulation of all untreat^^ woodwork from contact with the 
ground. Slight changes in city building codes have been suggested to city 
cn^neers throughout the Umted States and with the help of the Nation^ 
Utihzation Commission it is bcheved that ant-proofing buildings by modifica¬ 
tion of building codes will be possible. Many large government buildings in 
Washington have been damaged by termites, but active cooperation has been 
affected with the Superintendent of Buildings and Grounds to prevent such 
damage in the future. As object lessons, model demonstration termite-proof 
buildings are being erected in the Canal Zone, Panama, and at New Orleans, 
La. In addition to complete insulation of all untreated wood from the ground 
by the use of concrete foundations or timbers treated with coal tar creosote 
^against subterranean termites, not more than 10 per cent of lime mortar 
should be used for making cement or bnck foundations, since termites pene¬ 
trate hmc mortar. Together with these precautions in regions where non- 
subterranean termites are a serious menace all interior wood-work and furm- 
ture must be impregnated with zinc chloride or sodium fluoride. {Author's 
abstract.) 

Mr. Rohwer asked if there would not have to be different building code 
changes for the subterranean and non-subterranean termites. Dr. Snyder 
stated that this was the case. Mr. Wood discussed damage to nursery stock, 
potatoes and the woodwork of buildmgs in Kansas. Mr. Gahan ^ed in 
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Tegard to termite damage to structure in rural regions and Dr. Snydeb stated 
that very often farmers use tin termite guards tetween the foundations and 
upper woodwork. Mr. Simmons asked in regard to the method of impregnat¬ 
ing wood with sodium fluondc. Dr. Snydkb stated it to be by the '*opcn 
tank" method and gave details. 

The Correspondij^ Secretary, Mr. Rohwkh, called upon Mr. 0. Mor- 
lAND, of England, to say something about honeybees He stated tliat Isle 
of Wight disease due to an Acarine parasite was believed to be absent from the 
United States and that this was probably true since the method of dissection 
was the same in the United States as in England. He had reached these 
conoIuBions after a conference with Dr. Sturtevant, Mr. Morland further 
stated that exclusion of bees from countries where this disease occurred was 
wise. Mr, Gapian thanked Mr. Morland for his kind words about the 
federal quarantine laws in the Umted States which arc so generally being 
criticized at present. 

Mr. Morrison discussed a recent paper on hermaphrodism in scale insects 
axid stated that if this work proved true it would have wide application and 
it might be found to apply in other groups of insects. 

385th meeting 

The 385th meeting was called to order at 8 p.m., on June 3, 1026, in the 
National Museum by Vice-president J. Hyslop, 

Percy Viosca, Jr., of New Orleans, , who was to have been the first 
speaker was unable to appear. 

Program: J. A. Hyslop: The Bureau of Entomology's exhibit at the Sesgut- 
centennial exhthiiton at Philadelphta, (Illustrated.) In addition to exhibit¬ 
ing the lantern slides prepared by various branches of the Bureau, maps 
were shown of the exposition grounds showing where the exhibits would be 
housed. 

Mr. P. Simmons gave a talk on the history of carbon bisulphide as a fumi¬ 
gant and the discovery of its fumigating properties. Credit for the dis¬ 
covery of the insectici^l property of carbon disulphide has generally been 
accorded to Louis-Michel-Francois Doy^re. However, the evidence shows 
that, although Doy^re made the discovery independently, his work was 
anticipated by Dr. Lazare Garreau, who published his results in 1854. 
Doy^re's account of his discoveiy appeared in 1857, following expenments 
carried on at Algiers. Both investigators first us^ the method for the 
control of insects infesting stored gram. For this purpose, and for the control 
of certain insects living in the soil, carbon disulphide ^ill remains our chief 
reliance after a lapse of about 70 years. Doy^re (1811-1803) was a teacher 
of zoology and natural histoiy. He was much interested in the conservation 
of grain, and published on milk, ensilage, and economic entomology. Gar¬ 
reau (1812-1892) started os a military pharmacist, in which capacity he 
served several years in Algiers. From 18^ until his retirement in 1886, he 
was a teacher of medical chemistiy, toxicology, and related subjects in various 
institutions in the city of Lille. Among his publications on a number of 
subjects, some of tho most impiortant dealt with the respiration of plants. 

Mr. A. B. Gahan recorded the death of Dr. H. 8. Skinner, who had long 
been connected with the Academy of Natural Sciences, Philadelphia, and was 
for many years editor of Entomological News. It was moved by the Society 
that an obituary committee be appointed and Vice-president H3rstop an¬ 
nounced that this committee would be named later. 



180 JOURNAL OP THE WASHINGTON ACADElffY OF SCIENCES VOL. 17, NO. 7 


Mr. Gahan exhibited a drawing of a Cbalcid egg parasite in Cicada eggs 
from Meyers of New Zealand. The peculiar arrangement of the ovipositor 
in a sac folded under the body was illustrated in this pocuLar new genus. 

Mr, C. L. I^NtCAN exhibited specimens of insects found in flower pots. 
Mr Bahder determined them as small Collembola. 

Mr. Wood stated that m a shipment of passenger’s baggage were hampers 
full of Sparta grass used m making paper, and that 0 species of insects includ¬ 
ing Chrysomelid beetles and jointworms were found hibernating m the grass. 

Dr. Snyder gave a short note on the amoebae and spirochaetes recently 
found living in the intestines of termites by various workers and stated that 
since the aborigines or natives of some tropical countries ate termites alive 
possibly there was a relation between these forms of life in the tenmtes and 
pathogenic forms in man. It was stated that very little was known of these 
spirochaetes but that in the history of human disease caused by these organ¬ 
isms there may have been a relationship in the past. 

Mr. Gauan stated that he had received a letter from Mr. James Waterston 
of the British Museum containing the statement that what purported to be 
the Motschulsky Collection of Hymenoptcra had been discovered in an attic 
room of Moscow University at Moscow. If true, this would make it possible 
to fix the identity of a number of genera and spiecies which are now in doubt. 
Much interest was evidenced in this reported location of the Motschulsky 
collection, Mr. Barber discussing his collection of Coleoptcra and other 
members his work in other orders 

Thos. E. Snyder, Recording Secretary 'pro tem. 

386th meeting 

The 38Gth meeting was called to order at 8 p m., October 7, 1926, in the 
National Museum, with President Aldrich, in the chair and 24 members and 
12 visitors present. 

Attention was called to the fact that the committee on the obituary notice 
of Dr. Henry Skinner had taken no action so far. 

Mr. Rohwer stated that it seemed likely that there would be a vacancy 
in some of the offices of the Society, cspcci^y that of the editor, before the 
next regular election, and moved that the executive committee be empowered 
to fill any vacancies that may occur before the next annual election. The 
motion was earned. 

Program: J. M. Aldrich: Collecii7%g Divtera in Ouatemala, The speaker 
spent April and May in Guatemala, paying especial attention to the collection 
of muscoid flies. While there he traversed the railroads from Puerto Barrios 
to the Mexican border at Ayutla and also visited the Pacific Coast at San 
Jos^. April being m the end of the dry season the collecting was not very 
good. In May, at the special request of the Mimster of Agriculture at Guate¬ 
mala he aocompamed a government party to Cobdn for the purp<^ of assist¬ 
ing in investigations of the migratory locust and its parasities. Cobin 
being considerably off the railroad it was necessary to ndo a mule about 100 
miles to reach it. The return trip was made by a different route coming out 
by the Polochic River, Lake Isabel and Livingston. The amount of material 
collected was considerably less than expected, but some progress was made 
in the study of the parasites of the locust, and other interesting results were 
obtained. 

C. T. Greene; Cdlechng fruit fliee in Panama, A brief outhno of the 
localities collected in while m Panama from March 14 to May 27, 1926 was 
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giveOi and an idea of the breeding methods used. The speaker reported the 
capture of a rare Tachimd fly Btbiomtma Hamllurachii B. B. at Ancon, C. Z., 
April 7, 1926. This is the first North American record and the second speci¬ 
men known. 

Dr. Stepan Soudek told how much he appreciated the help given him by 
various people while in America. He said he had gamed much valuable 
knowled^ regarding the insects. 

Mr. A. F. Burgess of Melrose Highlands, Mass., mentioned some pomts 
in the work being done by Brown, Meusebeck, and Webber on parasites of the 
gipsy moth. 

Dr. J. B. Parker: Vespula {Dcitchovespula) diaboluui (Saussuro). On 
August 1 of this year the supermtendent of the grounds at the Catholic 
University of America, Brookland, D C., reported that ho had found a nest 
of “yellow hornets,” which were later identified by Mr. Rohwer as Vespula 
(Doltchoveapida) diabohca (Saussure). Twice l^fore a nest of “yellow 
hornets,” presumably this same species, had been found on the University 
grounds and been burned before the speaker was aware of what was going 
forward, and it was at his request that this one was reported to him instead of 
being destroyed at once. In every case the nest had been placed on an 
evergreen tree and no nest had been over six feet from the ground ^ In order 
that the identity of the species might be determined, a single specimen was 
captured on August 7 as it was leaving the nest. This specimen proved to be 
a young queen On the next day the nest was damaged m a storm by being 
dashed against a broken branch on aneighbonng limb of the tree on which the 
nest was buOt. The wasps repaired this damage to the side of the nest and in 
order to guard against any further damage from this source the speaker 
removed the broken limb. The nest was secure until August 21, but when 
next visited, on the 24th, it was found to be completely destroyed. A small 
part of the nest and some of the comb still remamed attached to the branch 
on which the nest was built and the rest was scattered about on the ground. 
Eveiythmg indicated that the destruction had been the work of mischievous 
boys. In a piece of the comb were found two fully developed males just 
ready to emeige when the nest was destroyed. These were mounted so 
that in the collection of the Museum arc two males and one female of this 
species taken from the same nest. Aside from these two males, the combs 
were empty, neither larvae nor pupae being present. The nest had been 
destroyed a day or two before the speaker discovered the fact, so that what 
evidence was obtained indicates that this species rears its males and young 
queens in early August. The nest, so far as can be judged from its appear¬ 
ance while on the tree, does not differ from that of ♦he whitefaced hornet 
{Vespa macuUUa), What differences, if any, might bo found by taking the 
nests of the two species apart and comparing their structure are not known. 
It is to be hoped that another nest of these yellow wasps will be found and 
that observations may be carried on under less discouraging conditions. 

Dr. M. C. Hall gave a brief outlme of his recent trip to Central America. 
He was especially interested in animal parasites. 

387th meeting 

The 387th meeting was called to order at 8 p.m., November 4,1926, m the 
National Museum, with President Aldrich in the chair. 

Messrs. Htslof, Cushman and Schauh were appointed as a committee to 
draw up resolutions on the death of Doctor Henry Skinner. 
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At the sugfl^ealion of Mr Rohwer the Corresponding Secreta^ was in¬ 
structed to send appropnatc greetings to the Entomological Society of 
Hungary to be read at the commemorative meeting held to celebrate the 80th 
birthday of Dr. Geza Horvath to be held on November 23,1926. 

Proqram' H K. l]wiNa‘ Recent devdopmenta in regard to the control of 
chiggera. All the states in the life history of the chiggcr have been obtained 
but the egg stage. \Vc are not sure that an egg stage exists, but in all other 
species of the family to which the chiggors belong, as far as life histories are 
known, eggs are laid. At the Summer Boy Scout Camp, located on Chesa¬ 
peake Bay, the following control measures proved cfTectivc. sulphuring of the 
badly infested spots, including several of the paths, the cleaning up of all 
dead leaves and other litter near the tents, the protection against chiggers 
by applying sulphur to the skin and clothing. The common box turtle 
provM to be the most important natural host. Turtles of this species are 
being removed and in their place the camp ground is lieing stocked with the 
painted turtle, mud turtle, spotted turtle, and musk turtle, none of which 
carry chiggers 

T3iHcu8sion by Messrs Gaiian, Aldrich, Snodgrass, and Rohwer. 

Dr W. H Laurimkk spoke briefly on the practical nature of the com-borcr 
problem DiscusHion by Messrs. Hyslop, Rohwer, Cushman 

The Society congratulated Dr and Mrs. W. M. Mann on their marriage. 

Dr. A. G Btivixo gave a general charactcnzation of the larvae of the 
Enmolpinae, discussed their relationship to the larvae of the other 
Chrysomelid subfanulies, mentioned that the genera and especially the species 
of the Eumolpinae are very insufficiently represented in the National Museum 
by their immature stages, and concluded with the following comments on the 
characters by which some of the species could be recognized: The larvae of 
( hrysochus auraiua (Fab ) has projecting parasternal lobes on the abdomen, 
suggesting hairy prolegs, each anal lobe carries a single chitinous plate, the 
mandible terminates with three teeth, and there is one ocellus on each side 
of the head. An unknown species from Tennessee, feeding on the roots of 
broom-sedge and weeds, is very similar to Chryaochus anratua, but has two 
circular plates on each anal lobe, the mandible terminates with two teeth and 
there are three minute ocelli on each side. The larva of Paria cafwlla (Fab ) 
has distinct and hairy, but not projecting, parasternal lobes, the anal lobra are 
without any cbitinization, the mnth abdominal tergite is posteriorly equipped 
with four chitinous, rounded tubercles and the mandible has two terminal 
teeth close together plus one lateral tooth. In the larva of Typophorua 
virtdicyaneua (Cr.), from the roots of sweet potatoes, the mandible carri^ two 
terminal teeth plus one lateral tooth as in Pana canella, and it is also similar 
to this species in all other structural characters except m that the ninth ab¬ 
dominal tergite has no chitinous posterior tubercles. Graphopa pubeaceTis 
(Melsh), Fxdia vtiicula Walsh, CoUiapta coatipenma Cr and Colaapia flamda 
Say are very close to Typophorua virtdtcyaneuHf but they can be distinguished 
from this species by the smgle character that they all possess, a mandible m 
which two terminal teeth are more or leas united and a lateral tooth is lacking. 
From each other they can not be separated hy any structural difference 

Mr. J. A. Hyslop read a letter and a portion of a manuscript from Dr. 
G. N. Wolcott of Porto Rico on the flight of the butterflies at Port-au- 
Prince, Haiti. 

Dt, J. M. Aldrich spoke briefly on the gatherings of the entomolc^ista at 
Pingree Park, Colorado He exhibited a copy pf the "Report of the 4th 
Rocky Mountain Conference of Entomologists at Pingree Park, Colorado, 
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August 16-21, 1926/’ Coutaiuing a list of those present, notes on the 
meeting, and a bst of afficerB for 1927. 

Mr. Rohwer exhibited '^Insects of Western North America,” by Prof, 
E. O. Ebbig and commented on the book as containing much new biological 
information concerning the species, a fairly satisfactory classification, an 
extensive bibliography, and many ori^^ illuRtrationa Mr Hohwer 
believed that this was one of the best boo^ on insects which has been issued 
recently, and contained more names of msects than any other book of its 
sire. 

Dr. T. E. Snyder spoke briefly on the parasites of termites. 

Mr, C. T. Greene reported the finding of larvae of Rhagolehs vomanella 
Walsh in prunes from North Chatham, New York, October 5, 1926. The 
matenal was received from Dr. E. P. Felt. 

Chab. T. Greene, Recording Secretary 

SCIENTIFIC NOTES AND NEWS 

The National Academy of Sciences will meet in Washington April 25, 26, 
and 27, in the National Hesearch Council building. On Monday night, April 
25 there will bo a popular science lecture for the public. 

The American Geophysical l^nion will meet Apnl 28 and 29 in the national 
Research Council building. On the evening of the 28th there will be a lecture 
for the public on climatic factors. 

The remainder of the botamcal collections of Captain John Donnell 
Smith, presented to the Smithsonian Institution in 1905, were recently rc- 
ccivchI by the National Herbarium. The total number of the John Donnell 
Smith Herbarium is well above 100,000. It is especially rich m Central 
American plants and contains the types of the numerous species described 
by Captain Donnell Smith. The collection was mounted and in excellent 
condition. It is now accessible for study at the National Herbarium. 

The Botanical Society of Washington held a special meeting March 15 in 
room 43 of the Now National Museum. Dr. C, C Putt, of the School of 
Pharmacy, Umversity of Maryland, ga\c an illustrated talk on the distribu¬ 
tion and succession of lichens. Dr. PI W. Berry, of Johns Hopkins Umver- 
aity, discussed early forms of vascular plants, especially those of the Devonian 
formation, with lantern slides showing restorations. Dr. Burton E. Liv¬ 
ingston, of Johns Hopkins Umversity, showed a device for measuring avail¬ 
able water-supply in surface soil. It consists of a small subcylindncal cone 
of porcelain, the tip and upper part impervious to water, and with a porous 
zone about 1 cm. wide. Investigations were carried on m a lawn of the 
University by means of these mechanical root-tips. Dr Duncan S. Johnson, 
of Johns Hopkins University, wve an illustrated talk on the rcvegetation of 
a valley in Jamaica which had been denuded by a landslide following un¬ 
usually heavy rains seventeen years ago. 

The P'lk Commission, called by the Secretary of War as chairman of the 
President’s Conference on Outdoor Recreation, held a meeting in Washington 
from February 28 to March 3, to consider the problem of preventing the 
starvation of the southern Yellowstone herd of elk in bad winters m the region 
of Jackson Hole, Wyoming. The history of this herd shows that hard Winters 
following a period of favorable years reduces the herd so senously as to 
threaten their extermination. A plan of administration was decided upon for 
the preservation of this, the largest herd of elk m existence. Not more than 
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20,000 elk are to be maintained. The present winter range will not supmrt 
this number in unusually hard wmters, so it was recommended that the Fed¬ 
eral Government acquire certain private lands, which, being added to the 
existing Federal game refuge and the adjacent property of the Isaak Walton 
League, would provide feed to carry the elk through the bad winters. An 
immediate count of the elk was recommended, the plans to be developed b^ 
the BupcrviBor of the Teton National Forest, the game warden of the Biologi¬ 
cal Survey at Jackson Hole, and a representative of the Wyoming State 
Game and Fish Commission. It was proposed that the Biological Survey 
make a study of the hfe history of the elk and of conditions tuning umn 
their maintenance in suitable numbers. It was recommended that the Wy¬ 
oming Game and Fish Commission be given wide latitude in handling such 

E roblems as length of himting seasons, hag limits, and the establishment of 
untmg areas, and also authority to remove by official killing and disposal for 
economic use any surplus that might remain after hunting. E. A. Goldman 
and T. S. Palmer, of the Biological Survey, Will C. Barnes, of the Forest 
Service, are members of the Commission j 

J. E. SruBR, Editor of the Engineenng and Mining Journal, and formerly 
a member of the United States Geological Survey, admessed the Petrologists’ 
Club in the Director’s room at the Geological Survey March 14, on Ore 
magmas and vein dikes. 

Professor Johannes Walther of the University of Halle, Speyer Visiting 
Professor at Johns Hopkins University, spoke to the Pick and Hammer Club 
on March 19 on The formation of red beds in the deserts of Western Australia. 

E. O. Ulrich, G. R. Mansfield, H. D. Miser, L. W. Stephenson, C. H. 
Dane, Parkinson Popenoe, W. T. Thom, Jr., and C. E. Dobbin of the 
Umted States Geological Survey attended the meeting of the American Asso¬ 
ciation of Petroleum Geologists at Tulsa, Oklahoma, March 24-26. Mr. 
Ulrich and Mr. Dobbin re^ papers. 
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PHYSICS .—Some mechanical properties of moial granular aolida.^ 
P. G. Nutting, U. S. Geological Survey. 

The striking mechanical properties of moldings and and of certain 
silts, clays and soils containing various amounts of water are well 
known and have long been a source of utility and interest. Compacted 
molding sand retains its form and dimensions under rather severe 
mechanical and heat treatment. Wet silts and clays dry out leaving a 
rather hard cake but coarser sands do not unless they contain at least a 
small fraction of the finer material. The finer clays not only cake on 
drying but with considerable shrinkage, reversible with the moisture 
content. The problem under consideration is the imderlying cause 
of these peculiar properties of granular solids. 

Such properties have been attributed to a colloidal fraction possess¬ 
ing imique properties and composition. When separated from the 
mass, however, usually by churning and settling in water, these 
“colloids" were found not to differ greatly in composition from the 
coarser particles with which they were associated.* In other words, 
the “colloids" are nothing but extremely fine particles of the same 
material—silica and silicates in the case of silt and clay. The question 
might easily be settled by direct observation but for the fact that 
colloidal properties begin to be shown by particles just too fine to be 
observable (in detail) with a microscope, namely at diameters just 
less than the length of a light wave micron). Particles about 
5 X 10 centimeters in diameter exhibit the most striking colloidal 
properties. This is about 100 molecular diameters and roughly tlv 
the limit of the microscope. 

‘ Published by pennlBsion of the Director, U S. Geological Survey Received 
March 1,1927. 

* U. S Bureau of Boile, Bull 1193,1811, and liOfi. A V. Bi.eininger, 2nd Colloid 
Symposium Monograph 90. 
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The physical problem is that of finding the mechanical effect of a 
varying moisture content on an aggregate of solid mineral particles of 
a given size and size range and of a given shape. Surface tension, 
vapor tension, atmospheric pressure and internal (adsorption) pressure 
are the forces involved in causing the observed cohesion and resistance 
to deformation. 

It is well known that silica, alumina, most silicates and many metals 
absorb a film of water from 50 to 100 or more molecules deep under 
ordinary atmospheric conditions and part with it with great reluctance 
when desiccated or heated. This film represents 20 to 25 per cent by 
weight in finely divided or porous materials such as bentonite or silica 

gel and about 1 ordinary sand. 100 molecules of 

® gram 

water, at 4 X 10-* is 4 X 10“* centimeters in fibn thick¬ 

ness. The adsorptive force between the silica and the water in contact 
with it is about 17000 atmospheres and decreases almost linearly with 
the depth of the film. The depth of the adsorbed film represents 
equilibrium between external fluid or vapor pressure and internal ad¬ 
sorption pressure. 

l^en the quartz grains are in contact, their adsorbed water films 
would be expected to merge out to where the separation is at least twice 
the depth of film, or say 8 X 10~* centimeters. If contact is over 
an area A having a mean diameter 2r, then the edge of the film would 
be pulled outward with a (negative) pressure of about 18 atmospheres. 
The two grains in contact would therefore be drawn together with a 
pressure of that magnitude or a force of 18A x 10* dynes. If the 
contact averaged say 0.01 mm. across, then the force would be 18 
dynes or about 0.018 gram weight. 

Thus, in an aggregate of particles, the cohesive pressure may moimt 
to a respectable figure, depending largely upon the size and shape of 
the grains. The so-called adsorption of solids by solids may be in 
many cases merely the result of intervening films of adsorbed water. 
Any one who has sought to free coarse sand grains from others below 
300 mesh, knows how difficult it is without resort to water immersion. 
This destroys the tension and restores the adsorbed film to its maxi¬ 
mum thickness. A more detailed theoretical treatment of the practi¬ 
cal problem dealing with irregular grains would lead at once to complex 
pfobability functions. It may be noted however that the cohesional 
force increases with the amount of water present up to a maximum 
and then falls off to zero with complete wetting. Footprints are not 
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made in sand or silt either dry or under water but in material partly 
dry. 

The simple problem of wetted solid spheres in contact is easily 
treated and throws light on some mechanical effects. Let ^heres of 
radius i2 be in contact and let the contact region be filled with water 
to a distance r from the axis of contact. Tjet 

Sim? = ^ 

The radial tension on the water film is 2rCos0 X 0.2iir where r is surface 
tension. The area over which this acts is 4irr(i2 — R Cost?), hence 
the radial tension (force per unit area) is 

P = ^ ^ ^ Cos® (1) 

A R 1 — CobO 

The force pulling the spheres together is pressure X area or irr*p 
plus the direct tension 2irrr at the edge of the film or 
F ■■ jrT*P + 2»Tt 

= TflT[Cos9(l + Cosfl) + 2Sin0] (2) 


• 7* 

The maximum value of the parenthesis is 2.60 for ^ » SinO = 0.755 

or 9 » about 49°. For both J = 0 and B - 90°, F • 2iri2T which is 
about I of its maximum value. When the voids in a mass of grains 
are entirely empty or filled with water cohesional forces drop to zero 
and a lump of material "melts.” 

According to (2), the force acting between individual particles 
varies directly as their radius R if the proportional amount of wetting 

^ remains constant. But the number of particles per unit area 

varies inversely as their cross section or as hence the cohesional 

force per unit area varies inversely as the diameter of the particles. 
Further, the number of layers in a unit cube varies also inversely as 
R, hence the aggregate cohesional force in a unit cube (pressure gra¬ 
dient) varies inversely as the square of the linear dimensions of the 
component particles. 

Some numerical examples may be of interest. Taking the angular 

fill e = 49° and the surface tension of water r = 72 p „ 

centimeter 

500 R dynes. In Table 1 are given calculated values of F for R » 
0.01, 0.0001 and 10~* centimeters or R = 100, 1 and 0.01 microns, 
the range between fine sand and clay. One atmosphere - 1033200 



dyne s 

oentimeter*' 


A drying silt or clay is subjected to internal cohesive 
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pressure of these orders of magnitude and thereby acquires consider¬ 
able rigidity of form. The above theory indicates further that this 
internal pressure is nearly independent of the water content over a 
wide range. The finer clays are known to retain several per cent of 
water when heated even to 600-800'’C, hence bonding by sintering 
and incipient fusion is likely to occur before a clay is released from 
internal pressure due to water. 

The cohesive pressures and pressure gradients deduced above are 
evidenced by many known facts and direct teats. Molding sand must 
be fairly fine and will not fimction when too dry or too moist nor when 
greasy. Experiments by the writer on powdered quartz 0.05 to 60 
microns in diameter and on glacial silt (from granite) 5 to 50 microns 
in diameter, show the phenommia of cohesion very nicely. The 
finer sizes alone show shrinkage on drying and swelling on wetting 


TABLE 1.—VaiaUks or F 


OHAix mADini 

COUKHIVS rOHCB 
BBTWHHIf aRAINB 

COUmiVE PRHSUBE 

PRKUTJBK OBADlE^T 

100 microns 

5 90 dynes 

0 015 atmospheres 

0 76 

atpmoB]>here8 

centimeter 

1 “ 

0 or»9 

150 ” 

7600 

it 

0 01 

0 00059 

15000 

7 6 X 10* 

u 


with water. In turpentine or other liquid which is but feebly ad¬ 
sorbed, the finer material behaves like coarse sand in water. In 
determining the densities of fine grains with a pycnometer, turpentine 
is used to avoid errors due adsorption of water. Powdered quartz 
under 0.2 micron in diameter, when suspended in water, exhibits the 
peculiar stratification so familiar in the case of bentonite in suspension. 
The finest quailz particles never settle but in a week or two hydrate 
to silicic acid and go into dialyzable solution. 

The volume of water in a film of radius r contained between two 
spheres of rodiusiZ is twice the integral from0torof2Tr/JT(l — Co8fl)dr, 
or 

(8) Water volume - 2irr»i? — ^ Tft*(l — Cos’ff) 

from which the percentage of water may be readily computed for any 
particular case, the total volume (relative) being that of the circum¬ 
scribed cylinder or 2irT'‘R. 

An aggregate of fine and coarse particles together, when moist 
takes on the properties of the finer particles alone since each large 
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particle has high cohesion and rigidity within itself. The fine par¬ 
ticles act simply as cementing material. The proportion of fines 
need be only very small since their cementing function is limited to 
the very small volume in the immediate neighborhood of points of 
contact between larger particles. 

In a pile of sand or spheres in loosest packing (6 contacts), roughly 
half the volmne is void. In closest packing (12 contacts) about ^ 
is void. Other things being equal therefore, with a given size of 
particle and given moisture content, packing will considerably increase 
the cohesion in a mass of particles by increasing the number of con¬ 
tacts. The effect of packing on molding sand may be due largely to 
such a cause. 

The relation between pressure (external and internal) and the specific 
volume or density of a granular solid or mass of solid grains is of 
considerable practical and geologic interest. A granular mass differs 
from a solid in being capable of indefinite shear and from a fluid in 
possessing a finite shear limit. The internal pressures deduced above 
for very fine particles moistened, are of the same order of magnitude 
as those derived by T. W. Richards* for numerous elements in the solid 
and liquid states. A formula similar in form to van der Woals’ 
equation of state might be expected to serN-e, the t» — 6 of his equation 


being translated into pore space and the term 


into internal cohesive 
a* 


pressures since we are dealing with grains instead of molecules. Data 
for determining constants for granular masses under load are very 
meager but some relations between porosity and depth in deep well 
cores give a rough check with this formula or a still simpler one. The 
various relations between specific volume and related quantities are 
given below. 


Porosity P = 
Void Ratio R = 


Solidity 
Density 
D, = 


M 


D = 


fluid volume 
total volume 
fluid volume 
solid volume 
solid volume 
total volume 
mass 


R = 


M = 


L 

V 
L 
S 
S 

V 


volume specific volume 

. j .. mass of grains 
gram density = i - , 

“ volume of grains 


* Journ. Am Chem,Soc.4B: 3003-3(^. 1026. Also previous papers. 
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From these defining equations it follows that 

PF = - L 


P 


RM 


1 - 


D ^ R 
Df \ + R 
1 


R 


1-P 
(1 - P) (1 + 72) - 1 
V 1 
S ° M 
Af = 1 - P 


1+72 


7)j Aft Vi 1 — Pt 1 + 72i 
77. ^ r. “ 1 - “ 1 + 72, 

The teiin r — 6 of van der Waals’ equation becomes V — S = L 
in the above notation, hence since jS is constant, the modified equation 
is 


(p + pe)R ■= constant. 

For practical work on sedimentation as a function of time t and load, 
the writer has found useful the simple dynamic formula 

log(F„ - V^) - log(7- V») = Cil + C,(p + Pc) 
in which Vo and are initial and minimum specific volumes and 
Cl and C, are constants. 

When an aggregate of particles is completely immersed in water, 
surface tension effects are absent but the adsorbed layer of water 
remains intact. In this layer the maximum pressure is known to be at 
least 15000 atmospheres, which according to Bridgman is sufficient to 
compress water about Hence the densities of fine particles, de> 
termined by the pycnometer method, are apparently higher when 
water is used than when a much less strongly adsorbed liquid such as 
benzol or turpentine is used. Both absorption pressure and heat of 
wetting are much lower for liquids of high molecular weight and large 
molecular diameter than for liquids having the opposite properties. 

The condensed adsorbed films on fine siliceous particles immersed 
in water should show a slight surface tension toward the adjacent 
uncondensed water tending to draw the particles together. Such a 
tendency is a matter of common observations. An old bentonite 
jelly has a perfectly definite surface and prints made in it remain for 
some time. Fine clay particles, immersed in water in a thin layer 
between glass plates, under a microscope, may be seen gathering 
together in clumps. These clumps finally gather together in threads 
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and ropes. This behavior affords a plausable explanation of the 
curved worm-like structure frequently observed in fine clays. Longi¬ 
tudinal shrinkage would cause such ropes to develop the transverse 
lamellar structure commonly associated with them. Cakes of fine 
dry silt, when "melted” in water, frequently break up into flakes or 
grams of quite uniform diameter and thickness, much harder than the 
lump and not yielding to water without mechanical assistance. Fonus 
varying all the way from mere formless lumps to decidedly crystalline 
structures are met with in various fine grained materials. 

La Place in 1807 gave the expression 


for the internal pressure at the surface of a liquid. S is surface tension 
dynes 


(about 72 


for water at ordinary temperatures). Ri and 


10 « 


at least one R must be of the order of 10' * centimeter 


centimeter 

Rt are the two principal radii of curvature of the surface and P the' 
value of the pressure for a plane surface {Ri and Rt both infinite). 
Since for a thin layer of water on silica P is of the order of 17000 X 
dynes 

centimeter*’ 

or 0.01 micron in order that the S term may not be negligible. It is 
this size of particle that exhibits the most marked colloidal properties. 
100 times larger are the visible particles; 100 times ssnaller individual 
molecules. 

In later papers it is planned to deal with the hydration, solution 
and dehydration of such small prides and the molecular forces 
involved. 


PLANT CHEMISTRY. —The presence of free methyl sdltcyUxie in 
some Amencan species of Polygala. Edgar T. Wbbrrt, 
Bureau of Chemistry.’ 

In many works on plant chemistry* it is noted that certain members 
of the genus Polygala contain gaultherin, the glucoside which on being 
split by the appropriate enzyme liberates methyl salicylate. Except, 
however, for P. Senega and its variety lalffolia,* (the latter sometimes 

1 Published by permuaion of the Secretary of the Smithaoniaa Institution. Re¬ 
ceived January 29 

■See GiLOEiuiBTBB and HorrUANNi Volatile Oils, 1: 505, 1809 , Kbeiudrs and 
Jaues, Phann. Rev,, 16; 100 1808. 

* The nomenclature of Blake, North American Flora, 20. 305 1924, is followed in ^ 

this article. 
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erroneously assigned other names) no American species have been 
recorded as containing this glucoside, nor is it commonly recognised 
that by merely pulling the plant out of the ground sufficient methyl 
salicylate can be set free to cause the roots to exhale its oharacteiistio 
odor, although the name “flowering wintergreen” sometimes applied 
to one of the more northern species, P. paudfolia, evidently refers to 
this feature. The following observations on a number of the species 
native to the eastern United States accordingly seem worth placing 
on record. 

My attention was first called to the matter in the course of searching 
for a suitable common name for this genus. The writers of botanical 
text-books, manuals, and flower-guides have manufactured names 
for it, which as might have been expected from the methods used, 
have never come into common use. The plan preferred by some name- 
makers is to change a letter or two in a technical name, it being 
apparently assumed that laymen like a name which is not identical 
with the technical one, be the change ever so slight. The application 
of this plan to the genus Polygala gives “Polygale,” but why this 
should be considered easier to use, remember, or pronounce than the 
correctly spelled technical name is not clear. Another favored plan 
is to translate part or all of the technical name, and add a more or less 
familiar suffix to it. In the present case, the usual result of this pro¬ 
cedure is “Milkwort.” Here the suffix is objectionable, at least for 
America, m that it has never attained the usage in this country that 
it has in Plngland; and the root word is both non-signifleant, in that 
the syllable gal in the technical name was based on a misunderstanding, 
and incomplete, the first part of the technical name being as important 
as the second, so that Uie only correct designation on this basis is 
•“Muchmilkwort.” 

Fortunately, it is not necessary to use either of these awkward 
words, for a real common name, i.e., one devised by laymen, has been 
discovered. In the course of trips in the southern states, local people 
were found to be using for conspicuous members of this genus, besides 
the form-names “Thimbles,” “Buttons,” etc., the terms “Candy- 
weed,” “Candy-root,” “Wmtergreen,” and even, qtiite mistakenly, 
“Peppermint.” Inquiry os to the origin of this sort of designation 
led to the information that it referred to the presence of a flavoring 
substance evident by its odor when the roots were pulled up, and by 
tasting, when chewed, like “wafer-candy” (hard disks made of com¬ 
pressed fine sugar, flavored with various essential oils, such as those 
of peppermint, wintergreen, etc.). The most appropriate of these 
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names for the genus as a whole would seem to be Candy-root, which 
may be suggested for adoption in the second edition of Standardized 
Plant Names (the unmodified technical name having been used in the 
first edition). 

That the flavoring substance concerned is metliyl salicylate was 


TABLE 1.—Methyl Salicylate in Polygalah as Detected by the Odor and Taste 

OF TUEiB Hoots 


ATBCXtB and AUTHOR 

WURRIQ STLDllSD 

■oil. pnlirrnigNCR 

AHOUKV 

alba Nutt. 

Tex -Okla 

ininimalkaline, dry 

largo 

Boldwini Nutt 

1 Fla. 

mediacid, damp 

largo 

Boykini Nutt. 

Fla -La. 

mmimalkalino, dry 

Hmall 

brevifolia Nutt 

N J 

inediacid, damp 

large 

oruciata L 

Fla-La -N J. 

mediacid, wet 

large 

cumulicnla Small* 

1 Fla 

neutral, dry 

large 

Curtiaaii Gray 

\ a -Mcl, 

subacid, dry 

large 

cymosa Walt 

Fla -Mih« -Del 

modiacid, wet 

none 

grandiflora Walt 

Fla -Miss -Ob 

Bubacul, danij> 

large 

grandiflora an gust i folia Torr, St 
Gray 

Ma. 

neutral, dry 

large 

incamata L 

Fla -Pa 

Bubacid, dry 

large 

Lewtonii Small 

Fla. 

mediacid, dry 

large 

Lindheimcn Gray 

Tox 

neutral, dry 

small 

lutea li 

B'la -Mihh.-N. j 

mediacid, wot 

Largo 

mariana Mill 

Fla -Md 

Bubacid, damp 

largo 

nana (Miohx ) DC 

Fla -Ga 

Biihacid, dry 

large 

Nuttallii Torr Sc Gray 

Va-N J. 

subacid, damp 

large 

paucifoUa Willd. 1 

N C-Mich-Me 

minimacul, dry 

large 

polygama Walt 

Fla-41a-N J 

Bubacid, dry 

large 

ramoaa Ell 

Fla-N J. 

mediacid, damp 

largo 

Rugolii Shuttl. 

Fla. 

mediacid, damp 

largo 

vindeecetiH L 

Fla.-La -Md 

aubacid, damp 

largo 

viridosccna sanguinca (L ) Farwell 

Va -Pa 

Hubacid, damp 

large 

Senega L 

Va -Pa 

miDimacid, dry 

largo 

Senega latifolia Torr. St Gray 

Ark 

mimmaotd, dry 

large 

verticillata L. 

Fla - \rk -Me 

Bubacid, dry 

largo 

verticillalH ambigua (Nutt) Wood 

Va -Pa 

Bubacul, dry 

largo 


readily recognized. The question then arose as to whether any con¬ 
siderable number of members of the genus exhibited this feature and 
accordingly those encountered on field trips during the past few years, 
amounting to about three-fourths of the known species of the eastern 
United States, have been repeatedly examined as to the odor and taste 
of their roots. The results are presented in the accompanying table, 

* DoBorihed since the publication of Blake’s article cited in footnote 3, according to 
the plan of treatment followed in that article, It would probably be a variety of 
P. grandxflora Walt. 
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and, as will be seen, all but one of the 27 native species and sabq>ecieB 
which have been studied contain some substance from which methyl 
salicylate is readily set free. No laboratory studies have been made 
upon these, although there seems no reason to doubt that the glucoside 
gaultherin is the primary somce. The one exceptional species, 
P. cymosa, has seeds rather dissimilar from those of the others in its 
section, and is probably not very closely related to them. 

There are three plants of other families, in which the same phe¬ 
nomenon can be observed, growing more or less commonly in the 
region covered, namely Sweet Birch (Betula lenla), Wintergreen 
(filaultheria procumbens), and American Field-Violet, (Viola ra- 
finesqmi). The presence of methyl salicylate in the last does not 
seem to have been hitherto recorded, but it is interesting to note that 
some European violets are known to contain gaultherin, and possibly 
other American species may be foimd to do so. 

BOTANY .—The Central American species of Hydrocotyle.* J. N. 

Rose and Paul C. Standley, U. S. National Museum. 

The genus Hydrocotyle is a small group of the family Apiaceae or 
UmbeUiferae, widely distributed in both hemispheres, and in both 
North and South America. Although some species grow in the 
tropical lowlands, most of them are natives of the temperate regions, 
and in the countries lying near the equator the Hydrocotyles are best 
represented in the cool mountains. The Central American species 
have not been revised recently, and, indeed, a satisfactory treatment of 
them would have been impossible for lack of adequate material. 
Recent explorations in Central America, particularly in Costa Rica, 
ihave resulted in assembling a large number of specimens, so that it is 
now possible to understand the various forms represented in the region. 
'Of the eight species which we have recognized from the Central 
American area no less than four appear to be new, and they are here 
■described. It is altogether possible that further exploration may 
reveal the occurrence of still other localized species, like H. ribifolia 
and H. Totresiana, each of which, although represented by several 
collections, is known from only a single limited locality. 

Key to Species 

Xicaves peltate. 

Umbels compound. 1. H. bonariensls. 

'* Publuhed by permioaion of the Seoretuy of the Smithsonian Institution. Received 
■fsnuary 20. 
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Umbc^ Bimple. 

Petioles ^brous; pe^cels usually much longer than the fruit; lateral 

ribs of the fruit evident.2. H. nmhiillaia. 

Petioles villous; pedicels shorter than the fruit; lateral ribs nearly 

obsolete.3. H. cocrtarlcen^. 

Leaves not peltate. 

Petioles glabrous; leaves deeply lobed, the lobes very obtuse. 

4. H. xanunculoldeB. 

Petioles villous or puberulent; leaves not lobed or, if lobed, the lobes acute. 
Leaves angulato>lobed, the lobes elongate, acute or acutish. 

5. H. liblfolia. 

Leaves orbicular, not lobed or with very shallow, broadly rounded 
lobes. 

Flower sessile .6. H. Torresiana. 

Flowers on evident pedicels. 

Peduncles densely puberulent; pedicels usually longer than the 

fruit, often several times as long. 7. H. mezicana. 

Peduncles thinly villous; pedicels equaling or shorter than the 
fruit.8. H. Mazonli. 

1. Hydrocotyle bonariensls Lam. Enoycl. 3: 153. 1789. 

Guatghala: Lake AmatithLn, J. D. Smith 2200. Without deSnite 
locality, Watson 36a. 

Panama ; Chagres, Fendler 132. 

2. Hydrocotyle umbellata L. Sp. PI. 234. 1753. 

Guatemala: Laguna de Caldera, Volo&n de Facasra, Tondvz 476. Near 
Guatemala, Tondus 813. Puerto Bamos, Beam 6013. Amatitldn, J. Z). 
Smith 2668. San Lucas Tolimdn, Holtoay 190. Finca Sepacuit4, Cook ds 
Origgs 187. Santa Rosa, Heyde <t Lux 3349. 

Salvador; Ixtepeque, Standley 21458. Ateos, Standley 23366. 

Honduras : Amapala, Standley 207Al. 

Nicaragua : Granada, Baker 621. 

CoBTA Rica: San JosA Ilolway 259; Standley 32166. Rfo Reventado, 
near Cartago, Standley i Valerio 495M. Las Cdncavas, Prov. Cartago, 
Standley 35984. 

Panama ■ Valley of Rfo Panduro, KtUtp 3577. Mataohln to Las Cascadas, 
Cowell 356. 

In Costa Rica the plant is called “sombrerito,” in Salvador “lechuga.” 

3. Hydrocotyle costarlcensis Rose, sp. nov. 

Stems very slender, creeping, elongate, sparsely villous with long whitish 
hairs or glabrate, the nodes 1-3 cm. long; petioles slender, 1-3 cm. long, 
densely retrorse-villous, at least above, with long white hairs, leaf-blades 
peltate, orbicular, 1-2 cm. broad, very shallowly crenatc-lobate, the lobes 
crenate, the crenations few, broa^y rounded, the blades glabrous on both 
surfaces; peduncles filiform, 5-10 mm. long, glabrous; fiowers few, sessile or 
on podiceb less than 1 mm. long; petals pink; fruit didymous, nearly 1.5 mm. 
broad, emarginate at base and apex, turgid, nearly twice as broad as high, 
glabrous, obscurely tuberculate, the latem ribs obsolete. 

Type m the U. S. National Herbarium, no. 1,180,225, collected on road¬ 
side bank near La Palma, Province of San Jos4, Costa Rica, altitude 1,500 to 
1,700 meters, July; 17,1923, by William R. Maxon (no. 7902). The following 
additional collections may be cited: 

Costa Rica: Las Nubes, Standley 38402. Without definite locality, 
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P%U%er 10353. Santa Marfa dc Dota, Standley 41572; Siandley A Vdlmo 
43341. Between San Pedro and Curridabat, Siandley 32810. San Sebaetiin, 
Siandley 32747. Alto de la Estrella, Standley 391^1. 

Panama : Balboa, a weed m garden, doubtless Introduced, probably from 
the mountains of Panama, Star^ley 28563. 

Hydrocotyle coslancenete is closely related to f/. pusilla A. Rich., a species 
of the West Indies and South America. The latter is distinguished by the 
viUouH upper surface of the leaves 
4 Hydrocotyle nmunculoides L. f Suppl. PI 177. 1781. 

Nicauagua’ Without definite locality, C. Wnght 

Costa Rica lia Verbena, Standley 32220. Santa Marfa de Dota, 
Standley A Valerio 44136. Rio Revent^o, near Cartago, Standley A Valeno 
49620. 

Panama Changuinola Valley, Dunlap 226. 

5. Hydrocotyle ribifolia Rose & Standi , sp. nov. 

Plants large and coarse, prostrate or widely creeping, the stems 30-100 
cm. long or more, with elongate intemodes, copiously villous with long 
spreading hairs, stipules 4-5 mm. long, oval or broadly ovate, scarious, 
glabrous, the margins lacerate, petioles 4-13 cm. long, villous with long 
slender spreading yellowish hairs, leaf blades pentagonal, 5-9.5 cm. broad, 
deeply cordate at base, with a deep narrow sinus, 5-lobate to about the middle, 
the lobes broadly ovate, acute or acutish, shallowly lobatc, the lobes irregu* 
larly crenato or crenate-serrate, rather densely villous on both surfaces with 
spreading yellowish hairs, peduncles very slender, 2 5-4.5 era long, glabrous, 
flowers numerous, greenish, the pedicels filiform, 2 5-4 mm. long, glabrous; 
fruit 1 5 mm long (one of the carpels usually abortive), shallowly omargmate 
at base and apex, glabrous, the lateral ribs slender but distinct. 

Type in the U. S. National Herbarium, no. 1,253,273, collected m moist 
forest on Cerro dc las Vueltas, Province of San Jos^, Costa Rica, altitude 
3,000 meters, December 31, 1025, by Paul C. Standley and Juvenal Valeno 
(no. 43506). The following collections also represent the species 

Costa Rica. Cerro dclasYucUas, Standley A Valeno 43749, 43790. 

This plant is very unlike anything known heretofore from North America, 
and it does not approach closely any South Amcncan species of which nmtenal 
IS available. 

0. Hydrocotyle Torresiana Rose & Standi, sp. nov. 

Plants slender, creeping, the stems 10- ii) cm. long, rooting at the nodes, 
with elongate intemodes, sparsely villous with slender spreading hairs; 
stipules 2 mm. long, rounded or broadly ovate, scarious, whitish, glabrous, 
the margin irregularly dentate or lacerate; petioles 2-4 cm. long, slender, 
thinly villous with long slender spreading hairs, leaf-blades rcmform-orbicular, 
1-2 5 cm. broad, deeply cordate at base, with a V-shaped sinus, very shallowly 
• 5-lobatc, the lobes broad, dentate with short ovate obtuse irregular teeth, 
short-viUouB on both surfaces with white hairs; peduncles slender, 1-2 5 
cm. long, sparsely villous; flowers sessile or very nearly so, purplish, numerous; 
fruit heads glob^, very dense, 4 mm. in diameter- fruit 1 mm. long, much 
broader than long, glabrous, the lateral nerves obsolete. 

Tvpe in the IT S. National Herbarium, no. 1,226,942, collected in potrero 
on the southern slope of Volcano of Turrialba, near the Fincadel Volc4n de 
Ti'malba, Costa Rica, altitude about 2,400 meters, February 22, 19M,by 
Paul C. Standley (no. 34950). Nos. 35232 and 35105, from the same locality, 
represent this plant. 
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The species is named for Prof. Rub^n Torres Rojas, in whcMSO company the 
specimens were collected. 

7. Hydrocotyle mezlcanA Cham. & Schlecht. Linnaca 5: 208. 1830. 

Guatemala: Rlo Negro, Depart. Quiche, Heyde d: Lux 3350. Volcdn 

Acatenango, /Celterman 5244, 4^1. Volodn Atitldn, KeHerman 5771; HoU 
way 189. Cobdn, Tuerckheim 8688, 685. Between San Martin and Todos 
Santos, Nelson 3623. Volodn Santa Maria, Nelson 3702. Near Secanqufm, 
Goll 156. 

Salvador; Volcdn de San Vicente, Standley 21488. 

Nicaragua ; San Rafael del Norte, Mtller & Grtscom 4, 53,104. 

Costa Rica: La Palma, Mazon & Harvey 8063. Las Nubes, Standley 
38501, 38617 , 38828, 38525. La Hondura, Standley 36175, Standley A 
Valerio 51902. Tuis, Tonduz 11414. Cerro de la Carpintera, Standley 34312. 
Between Aserrl and Tarbaca, Standley 34165,41387. Ja) 8 Ayotes, Standley & 
Valerio 45387. El Mufieco, Star^ley 33506, Standley & Torres 51255. La 
Estrella, Standley 39317, 30177. El Silcncio, VaUrio 56; Standley & Valeno 
44566. Laguna de la Chonta, Standley 42278. Santa Marla de Dota, 
Standley 42510, 41807, 42110. Pejivalle, Standley & Valeno 46740. Ycrba 
Buena, Standley <fc Valeno 49968, 40797. Cerro dc las Caricias, Standley A 
Valeno 52064. Quebradillas, Standley 42030 

Panama. Above El Boquote, Maxon 5644. Cana, Williams 783. 

8. Hydrocotyle Mazonii Rose, sp. nov. 

Plants slender, creeping, with elongate intemodes, the stems rooting at 
the nodes, glabrous; petioles slender, 3-15 cm. long, sparsely villous with 
long slender spreading white hairs; leaf-blades orbicular, 1-4 cm. broad, 
deeply cordate at base, with a narrow V-shaped sinus, sparsely villous on the 
larger nerves, sometimes glabrous on the upper surface, very shallowly 5- 
lobate, the lobes broadly rounded, distantly crenate; peduncles slender, 
5-16 cm, long, often exceeding the leaves, villous with long spreading white 
hairs; flowers numerous, greemsh, the pedicels 1-1.5 nun. long, glabrous; 
fruit heads very dense, globose, about 7 mm. m diameter, fruit 1 5 mm. wide, 
broader than long, somewhat obcompressed, broadly rounded or truncate at 
base and apexj glabrous, the lateral nerves slender but distinct. 

Type in the U. S National Iforbanum, no 1,180,226, collected on stony 
wet roadside near Palma, ('osta Rica, altitude 1,500 to 1,700 meters, 
July 17, 1^3, by William 11 Maxon and Alfred D. Harve> (no. 8047). 
The following additional collections have been examined * 

Mexico. Choapam, Oaxaca, Nelson 864. 

Guatemala: Finca Mocca, Alta Verapaz, Johnson 54. 

Costa Rica. El Mufieco, Standley 3M7H, Standley A Torres 50900. IjVl 
Palma, Standley 33160, 38218, 38112, 32891. La Estrella, Stfindley 39382, 
39160. La Colombiana, Slandlei/ 37302, 36694. Gudpilcs, Standi^ 37024. 
Pcjivalle, Standley A Valerio 46838, 46782. La Hondura, Standley 37584, 
36147; Standley A Valeno 51904. Naranjos Agnos, Standley A Valeno 
46414. Hamburg Finca, Standley A Valeno 488:^4. Tuis, Tonduz 11413. 
San Pedro, Tonduz 17838. Quebrada Gata, Brenes 144.50 Mountains of 
Candelaria, Feb., 1847, Oersted. Rio Reventado near Cartago, Standley A 
Valeno 49562. 

Although closely related to H. mexicana, this plant is easily distinguished 
by the characters given in the key. The numerous specimens examined arc at 
once referable to one or the other of the two species, and there are no inter¬ 
mediate forms. 
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PALEONTOLOGY.— The Occurrmce of Lituonella and Coskinolina 
in America. Joseph A. Cubhican, Shaxon, Massachusetts.* 

In an earlier volume of this Journal, Woodring* noted the occurrence 
of the conical foraminifer Dictyoconve in Haiti and later described two 
new species and a new variety. These occur in the Middle Eocene, 
as does the genus in the Mediterranean region. Some years ago, 
in studying well-samples from Florida, I found both conical and more 
flattened forominifera which seemed to belong to the Cretaceous genus 
Orbitohna and to certain other arenaceous “Buliminas” similar to 
species characteristic of the Lower Cretaceous. Since that time a 
more careful study of species of Orbitolina and of sections of the Florida 
specimens has convinced me that the detennination of the latter as 
Orbitolina was incorrect and that the beds containing them are of 
Middle Eocene age. A year or more ago, in studying the essential 
characters of Lituonella and Coskinolina, 1 come to the conclusion that 
specimens from the Florida wells could be referred to both these 
genera. In addition the ‘‘Buliminas” are now known to belong either 
to Valvulina or to a newly erected genus Arenobuhmina,* which have 
afiinities with Cretaceous species and, superficially at least, resemble 
them in many ways. Silvestri has erected a new genus Cuehmania 
based on my Conulxtee americana from the Eocene of the Leeward 
Islands. This genus also appears to occur in the Florida well-samples. 
The relationships of these different genera are very interesting, as the 
following paragraphs indicate. 

Valvulina is triserial with a large aperture and a flattened tooth. 
The species in the material under discussion, which occurs below the 
Ocala limestone, is in the young flattened on the three sides and appears 
to be on ancestral form of Valvulina oealana Cushman. 

In Arenobulimina the early stagM are triserial; in the adult several 
more elongate chambers make up each whorl and the test broadens. 
Species of this genus also occur in the well-samples. 

Lituonella has the early stagM like those in Arenobulimina but by 
acceleration these are passed through quickly in the development of 
the test. In the adult the chambers b^ome discoid and the test is 
made up of a series of these disc-like chambers gradually increasing 
in size as each is added. The ap>erture is multiple, on the basal face. 
The later discoid chambers are labyrinthic but there seems to be no 

^ Revived February 15, 1027. 

> This JouBNAi. 12:244-247. 1022. 

■CnsBUAN, Contr. Cushman Lab. Foram. Research 2 ( 4 ): 80. 1027. 
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distinct division into a cortical and an interior set of chambers. At 
the apex of each specimen there is a miniature Arenohidimina. Speci¬ 
mens such as are figured by Schubert* occur in several of the Florida 
wells and do not seem to differ specifically from Lituonella libumica 
(Stache), described from the Middle Eocene of the TBt.riaTi-n a.lniRt.iii.Ti 
coast. 

Specimens in the well-samples also seem to be identical with Cos- 
kinolina libumica Schubert, from the Middle Eocene of the Istrian- 
Dalmatian coast. The early eccentric young stages are very well 
preserved in some of the specimens, and the general form and size is 
so close to Schubert’s species that there seems nothing to separate 
them. Sections show the same simple irregular arrangement of the 
interior chamberlets and, although the exterior when worn shows the 
radial division of the subsurface of the discoid chambers, there are no 
such definite divisions as occur in IHciyoconus or Ckapmama and the 
walls are simple. 

Occurring with Coskinolina is a large species as much as 3 milli¬ 
meters in diameter, with the apex a sharp cone, the sides thence 
concave, and flaring at the base with the basal face convex. The 
peripheral portions of the chambers end in fine tubuli. The species is 
apparently the same as that from the Leeward Islands described by 
me as Conulitea americana but to which Silvestri has given the generic 
name Cuahmania and which should be known as Cuahmania americana 
(Ciiahman). The early stages appear to have the chambers arranged 
as in Coakinolina and it is probable that it came from that genus, in 
which case the developmental series would be: Valmdina — Arena- 
bulimina — CrCbrobuhmxna — Lituonella — Coakinolina — Cuahmania. 

In some of the wells at somewhat lower levels a species occurs which 
is much flattened and has a concave base. I take it to be Diclyoconua 
codon Woodring, already described from the Middle Eocene of Haiti. 
In this species the outer chambers are divided so that there are two 
layers of chamberlets in each chamber, a structural feature much more 
like that of Orbitolina than of the other genera already considered. 

Altogether this makes four genera of the conical foraminifera repre¬ 
sented in these Middle Eocene strata of Florida, two of which, 
Lituonella and Coakinolina, have previously been imknown in the 
Western hemisphere. 

*Jahrb geol.ReichBanataltSS: pL10,f 10,11, 1912. 
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PROCEEDINGS OF THE ACADEMY AND AFFILUTED 

SOCIETIES 

GEOIXX3ICAL SOCIETY 
423d mkettno 

The 423d meeting was held at the Cosmos Club January 12, 1927, Presi¬ 
dent Butts presiding. The Secretary announced the election to active 
membership of W. N. White and A. M. Piper both of the U. 8. Geological 
Survey, and also the resignation of Frank Tweedy and S. W. Beyer, 

Program, Professor J. Harlan Bretz, University of Chicago; Chanr 
neled scabland and the Spokane ^ood. That part of the Columbia Plateau 
which hos north of Snake River in Washington bears a remarkable system of 
erosional and depositions! land forms. They are extraordinary in their 
magnitude, in their extent and distribution, and unique in their relationships. 
Running water is generally conceded to have caused them but the unparalleled 
results indicate unparalleled conditions under which it acted. 

The channeled scablands constitute the erosional p>art of the record. They 
cover almost 2000 square miles, about \ of the area of this part of the plateau. 
They arc elongate tracts, oriented with the gentle dip slope of the under¬ 
lying basalt flows, mostly bare rock or with a thin cover of coarse basaltic 
rubble, commonly with canyons in them, and are bounded by steep slopes of 
the deep loessial soil of the plateau. ^ The^ constitute a curious anastomosing 
pattern, the down-dip convergences inhented from an earlier normal drainage 
pattern and the divergencies, equally numerous, produced by crossing of 
divides of this older pattern. There are hundreds of tracts of the higher 
loess-covered areas in the scablands, from a fraction of a square mile to many 
townships in area, all discontinuous and bounded by the scabland areas. 
The steep marginal slopes in loess are in striking contr^t to the gentle slopes 
of the older drainage pattern surviving within each isolated loessial tract. 
Canyons in the scablands are multiple and anastomosing, amazingly so in 
some tracts; deep canyons and shallow ones uniting and dividing in a labyrin¬ 
thine fashion about bare rock knobs and buttes unlike any other land surfaces 
on the earth. Certainly but few of those canyons arc inhented from the 
older pattern. 

The scabland drainage was discharged from the northern glaciated portion 
of the plateau through ten openmgs into the loess-covered area wd led thence 
by nearly one hundred different routes of varymg lengths to nine discharge- 
ways into Snake and Columbia rivers on the south and west. The canyon 
plexus IS the most striking feature of the scablands and probably is most sig¬ 
nificant of conditions of origin. These canyons arc interpreted as channels, 
not valleys, hence the term ^‘channeled scabland.'’ 

The depositional land forms associated with channeled scabland are chiefly 
* great mounded masses of little worn basaltic gravel. They occur on the 
down-gradient side of eminences and in other protected places in the scab- 
lands, and in the Snake and Columbia vallevs below the entrance of the 
scabland drainage routes. They are not eroded forms, they poeeera agg^ 
dational slopes and they inclose depressions or by their position aid in inclosing 
depressions between themselves and adjacent rock walls. All attempts to 
interpret them as dissected remnants of terraces or originally continuous 
gravel deposits have failed. They are gravel bars of huge size. 
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A brief summary oonceming the more significant features and relationships 
follows. 

Canyons of the soaulakds. I^argely channels of huge nvers, eroded 
during the Spokane epoch. 

A—Rook basins m the canyons Thousands of them. Commonly elon¬ 
gate with the canyons, generally constituting the canyon floor lengths 
as great as eight miles, depths as great as 200 feet. Some canyon floors 
essentially a series of rock basins. Formed by large vigorous stre^uns plucking 
the columnar basalt. In no other way can most of these basins be explained. 
Some are potholes at the foot of extinct waterfalls. 

B—Plexus grouping of canyons. Occur on crossings of divides of the older 
drainage pattern, the four largest groups ranging from 6 to 10 miles wide. 
Developed subfluvially hkc the high-water anastomosing channels of the 
present Columbia at the Dalles. Alternative explanation demands a remark¬ 
ably braided pattern of an eroding stream, with narrower strands in many 
cases cutting deeper than broader ones. 

C—jCataracts. Hundreds of extinct waterfalls, many of which during 
recession bcosuno wider, several two to three miles wide. Unless the record 
of very large streams, they should show the “horseshoe" concentration 
from any initially great width. 

Areas sxniROUNDED by the channeled sc^abland tracts. Residuals 
of a once continuous locssial cover, with maturely eroded drainage ways. 
100 to 200 feet of loess removed over large areas. 

A—Aligned scarps of loess facing the scablands. Slopes 30° to 35°. 
The bluffs left by undercutting of streams whose width was that of the adja¬ 
cent scahland, from half a mile to 15 miles. They truncate minor valleys 
of the older drainage pattern. 

B—Small isolated loessial hills on the scabland. Slopes as above indicated, 
with “prows" pointing up the scabland gradient. Some are miles from any 
other loess. Others, m groups, record abrupt introduction of a large volume 
of water which simultaneously entered several of the pre-Spokane dramage 
ways and eroded them to bedrock, leaving these remnants of the former 
divides 

Trenched divides. Several remarkable cases where a canyon plexus has 
three or four closely spaced rock-basincd gashes 200 to 400 feet deep across 
a divide, yet only one case where one of them cut deeply enough to divert 
subsequent drainage. Water must have been 100 to 300 feet deep above 
preglacial valley bottoms on the north to have crossed. No piracy nor 
heariward erosion nor local drainage has been responsible (lood evidence 
that no post-Spokane uplift has occurred m these places 

Deposits on the scabland and in Snake and (Jolumdia valleys. 
Discontinuous originally. Their features clearly record actual building of 
each individual deposit Any explanation must start with this. 

A—Gravel chiefly. Pebbles little worn, 90 to 99 per cent basalt, un¬ 
weathered. 

B—High deposits, above brmk of canyons 400 feet deep and at foot of 
locssial scarps, yot identical with other deposits down m the canyons. 

C—Bar forms, undissected, forcset bedding conforming to slopes where 
required by this hypothesis. Associated depressions as much as 50 feet deep 
where vigorous radiea existed. Some bars, 20 to 100 feet high, blocked 
subsequent drainage. 

D—Deltaic bar, 5 miles long and 200 foot thick in Snake and Tucannon 
valleys, with foresets dipping up these valleys from point of entrance of 
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soabland stream. In striking contrast Nith Snake Biver gravels imme¬ 
diately upstream, which are in 60>foot terraces, dissected and with luge 
alluvial fans built out on them, and are composed of 90 to 05 per cent non¬ 
basalt, well-rounded gravel. 

E—Quincy structural basin. More than 16 townships covered with 
basaltic gravel in teirace-like and mesa-like for^. Channeled eanyons 
tributary to and distributary from this settling basin. The forms, however, 
are bars, as field study hM amply demonstrated. No interpretation as 
terraces will account for many significant relationships. 

Anastomosis of entibg scabland tbact on the flatbau. Contem¬ 
poraneous occupation of all scabland routes seems indicated. No evidence 
on glaciated tract of marginal drainage to supply^ in turn, any one or two of 
ten entrances to the scabland during any conceivable shifting of ice edge. 
All channels seem to have headed on margin of the glaciated tract. Anasto¬ 
mosis due to the huge volume of glacial water and the abrupt introduction, 
thus flooding a multitude of minor drain^e ways of the plateau and crossing 
a multitude of minor divides. Insufficient time for eroson of a few ade¬ 
quately capacious spillways. Debouchure into Snake and Columbia valleys 
at very different levels, indicating varying depth of different ohannelwasrs 
and a lowering water-level in these valleys during the discharge. 

Wallula Gateway high-level scabland. A short narrow canyon 
south of junction of Snake and Columbia Rivers, 20 imles from nearest 
plateau scabland. Yet with same features of subparallel lateral canyons, 
rock basins, knobs and buttes as high on canyon walls as in the Snake and 
Columbia upstream. All scabland drainage passed through this canyon and 
the flood reached 900 feet above present nver TOttom, perhaps 650 feet above 
canyon bottom at begiiming of Spokane episode. Constriction here caused 
the ponding recorded in lower scabland tracts on plateau and made possible 
the plexus crossings of divides. Erosion of Gateway canyon was rapid 
enough to lower the ponded waters while the scabland nvers were still 
running. No other conceivable cause of ponding is indicated elsewhere m the 
Columbia valley below the plateau. 

Columbia Valley below Wallula Gateway. For 150 miles a descend¬ 
ing series of scabland tracts and gravel deposits in Columbia vallesr. 

A—Bars in mouths of tributaries. Basalt gravel, ranging in height up to 
600 feet above the Columbia. Delta forcsets which prevailingly dip back 
into tributary mouths. 

B—Portland delta, area ^ square miles, foreset-bedded throughout, 
basalt, gravel channels and great bars, remarkable eddy depression on up¬ 
stream Bide of a rock island in the delta. 

There are many apparently powible sdtemative explanations for the 
remsirkable features of the preceding list. Virtually every one of these, 
when applied, involves exceptional combinations of factors and no one of them 
will explain more than one or two of the fifteen hsted phenomena. Most of 
them have been tested in the field and rejected. These extraordinaiy fea¬ 
tures must be treated as a genetic ayatem. Their assemblage on, and limita¬ 
tion to, this little comer of the globe cannot be coincidence, as'required by 
alternative hsipothcses. The only genetic interpretation yet proposed which 
is inherently harmonious and which fits all known facts is that of a great 
flood of water abmptly issuing from the Spokane icesheet. The unfilled rock 
basms with gravel bars perched on their walls indicate abrupt cessation of 
this flood. 
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The cause of this Spokane flood is unknown. It may have been a 
^^JOkullaup” or glacier flood produced by subglacial vulcanism but this 
hypothesis must stand or fall on field data not yet secured. {AuihofB 
Attract.) 

^ DiBcuBsion: W. C. Alden: Professor Bretz frankly points out the difficul¬ 
ties t&et in applying hiS explanation of the origin of the remarkable features 
of the Columbia plateau. It is not easy for one, like myself, who has never 
examined this plateau to supply offhand an alternative explanation of the 
phenomena. 1 have read Professor Bretz’s papers on the subject with 
great interest but I am left with the feeling tlmt some things essential to 
the true explanation of the phenonena have not yet boon found. The 
'^channels'' appear to be due to stream erosion. The main difficulties seem to 
be (1) The idea that all the channels must have been developed simultane¬ 
ously in a very short time; and (2) The tremendous amount of water that he 
postulates as coming from the melting of the ice sheet in so short a time to do 
the work. It seems to me impossible that such part of the great ice fields as 
would have drained across the Columbia plateau could, under any probable 
conditions, have yielded so much water as is called for in so short a time. It 
also seems os though the estimated capacity of the Wallula Gateway, when 
fully opened, is too great for this gorge to have served as a bottle neck to 
hold above it a flood of such dimension to the level called for in the explana¬ 
tion offered. It appears that ice sheets of three distinct stages of glaciation 
invaded the borders of this region and may have afforded conditions of 
repeated floodings of much smaller volume. It would seem that a more 
extended study of the glacial phenonena is required about the heads of the 
Bcabland ^^channels” to determine, if possible, more exactly just what sort of 
glacio-fluvial discharge actually occurred. Perhaps the explanation of the 
phenomena does not actually necessitate contemporaneous development of 
all the ‘'channels,” nor in so short a time. The problem would bo easier if 
less water was required and if longer time and repeated floods could be 
allotted to do the work. The conditions of repeated glaciation in the basins 
of Clarks Fork and the Columbia are not yet well enough understood to 
afford very sure bases for postulations as to stream flow therefrom. It is 
important and highly desirable that means may be provided for a more 
extended study of the Pleistocene phenomena of these basins and of the 
adjacent mountains. 

Jambs Gilluly: The question of the existence of a Spokane flood rests on 
the interpretation of many highly abnormal field facts. The evidence 
presented by Professor Bretz is assuredly convincing as to (1) the anomalous, 
mdeed unique, drain^ features of the Columbia Plateau, (2) their direct 
dependence upon glacial waters, and (3) the necessarily large volume of many 
of these streams. However, certain criteria used to determine the actual 
quantities of water involved appear somewhat questionable. Both Russell 
and Jenkins have recomized a jronded condition of the Snake River at Wallula 
Gateway, but Russell nas attributed it to monoclinal deformation rather than 
to a flood, and, while Jenkin's views are not clear, he presumably af^es with 
Russell. Presumably then, without definite evidence to negative t^ theory, 
scoured basalt at hi|^ levels here is not conclusive of a sudden deluge of 
Spokane waters. The overflow may well be much older than Spokane gela¬ 
tion. The evidence presented by I^fcssor Bretz to fix the Wallula cutti^ 
as Spokane and not earlier is the height of talus. In an article published in 
1925 he pointed out that "most of the talus (at Wallula Gateway) is highe^ 
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than three-quarters though some is typical.'' Thus the date of the overflow 
ia not fixed accurately as the date of the Spokane glaciation, even if we ^rant 
that tho threeKiuarter talus criterion of age elsewhere applied by him is 
valid. 

This talus criterion, however, is very doubtful as an accurate time gauge 
on several counts: (1) Tho range in raii^all from point to point on the plateau 
is from 5 to 20 inches. If three-quarters talus is found at both places it 
appears then that the height is probably a relatively stable stage in topo¬ 
graphic development, rather than a measure of total elapsed time since the 
cliffs were formed (2) The validity of tho criterion depends on the assump¬ 
tion that all fragments falling from the cliffs remain in the talus heaps. This 
assumption is assuredly unwarranted, for in the formation of talus rock is 
disrupted into finer fragments, which waste by weathering and are subject to 
removal by wind and by even the most ephemeral streams. The Colorado 
Plateau offers numerous examples of cliffs which have retreated scores of 
miles yet still have vertical faces. Similar tendencies must prevail here, 
although basalt is decidedly more resistant than those sandstones. (3) 
Tho well known differences in rate of weathering of canyon walls dependent 
on their directional trends also give one pause in accepting uniform talus 
heights as more than a very rough measure of the age of cliffs. If the talus 
is of uniform height in both cast-west and north-south canyons it strengthens 
still farther the suggestion that tho three-quarters stage of talus is relatively 
stable, rather than a good time measure. (4) Even disregarding these three 
pomts which appear to mo of great cumulative importance as tending to 
throw doubt on the validity of the talus age criterion and accepting Professor 
Bretz’s analysis, elapsed time since a cliff was formed varies as the square 
of the proportional talus heights. Seven-eights talus then means 49/36 
as great age (or 134 per cent) as three-fourths talus. Wallula Gateway, 
a narrow gorge for a great nver, is likely to have had its talus sapped from 
time to time in its history, so that oven granting that three-quarters talus is 
ordinarily vabd as a time measure (which for the reasons stated above is very 
doubtful), the flooding of the top walls of the Gateway is probably pre- 
Spokane, and the deepening of the canyon a much longer process than granted 
by Bretz. This idea is strengthened by considering the quantitative factor. 
According to Bretz's old measurements the discharge at Wallula Gateway 
was 38 9 cubic miles per day, or over 50 times tho present flood volumes of 
the Columbia and, proportionally to drainage basin, over 200 times as large 
as the greatest recorfea floods of the Mississippi. Now he believes the water 
reached oven greater height and hence must have produced a still greater 
flood. To explain this great flood without retreat of the icc front, he has 
suggested—(1) a very sudden climatic amehoration (only to rule it out as 
very improbable) and (2) that subglacial volcanism resulted in sudden 
melting of large quantities of ioe which formed the flood. This mechanism 
is wholly inadequate as, even allowing most generous thermal properties for 
basalt and perfect efficiency of transfer of this boat for meltmg the ice, even a 
10-day flood would require 17 cubic miles of basalt or a layer about 9 feet thick 
over 10,000 square miles. Further computations show that the rate of 
cooling of basalt is so slow that if we assume the subglacial surface replaced 
by molten bimlt it would require over 9,700 square miles of basalt exposure 
beneath the ice to produce only 350 cubic miles of water which would only 
maintain the flood postulated by Bretz for ten days. But the areal geology 
of the Columbia bacon is sufficiently well known to completely eliminate any 
possibility of late Pleistocene volcanism of such magnitude. Even this 



apbiIj 19f 1927 


FBOCEVDINas: QBOLOOICAL BOCIETT 


20S 


preposterously low estimate of flood duration is eliminated by the physical 
factors (such as resistwoo of basalt, depth of channels above Wallula re¬ 
ferred to that constriction and others) involved. How much less competent 
then, must we admit is the jokullaup hypothesis to furnish the tremendous 
flood volume postulated by Brets. The incompetence of the postulated 
mechanism to furnish the flood volume required by Brets’s interpretations 
of the field evidence seems to call for a reinterpretation of that evidence. 
That, as suggested by G. O. Smith, Memzer, and Ferguson, such a remter- 

K rotation is apt to to considerably more complex than the suggested flood 
ypotheus, seems exceedingly probable. That the actual floods involved 
at any given time wore of the older of magnitude of the present Columbia’s, 
or at most a few times as large, seems by no means excluded by any evidence 
as yet presented. 

E, T. McKnight: Throe dry coulees cut southwestward from the “(Jthello 
channels” at the east end of the Saddle Mountains in central Washington 
across the aggraded surface of the Ringold formation and dcbouche at varying 
elevations as hanging valleys along the White Bluffs of the Columbia. All are 
markedly U-shaped in cross section. The master channel of the throe is 
Koontz Coulee which debouched at Ringold at an elevation of 150 feet above 
the river. It is miles wide in its lower and better defined portion and its 
bed lies from 200 to 300 feet below the flat undisscctcd Ringold plain which 
borders it abruptly on the northwest. In its upper half it has cut through the 
soft Ringold sediments and has exposed the underlying basalt in the fonn of 
Bcablands The two remaining diy coulees are of comparable size, averaging 
less than half a mile in width and from 75 to 150 feet m depth, much smaller 
than Koontz (^ouloo. They head at essentially the same point in the west 
run of Koontz Coulee, 10 miles above its mouth, at an elevation of 250 feet 
above its bed, and after following divergent courses reach the bluff of the 
Columbia at points 2 and 15 miles, respectively, above the mouth of Koontz 
Coulee and at elevations of 425 and 300 feet, respectively, above the Colum¬ 
bia. Both in turn show remnants of still shallower braided channels at 
higher levels, appearing as short shunts off of the pnmary channels. The 
southernmost dry coulee maintains its U-shape practically up to the point 
where its profile breaks off abruptly to the level of the Columbia; the enclosing 
walls of the northern couloo, on the contrary, begin to recede diagonally and 
to flatten at a point 5 miles back from the nver so that the incised character 
of the coulee is soon lost, though the old drainage line can still be traced 
through to the bluff overlooking the town of White Bluffs. 

That all three of the dry coulees above described were produced under 
ohmatic conditions widely different from those prevailing at the present time 
is amply proved by the sage-covered depressions in the two smaller coulees, 
and by the scattered depressions in the upper regions of Koontz Coulee. Mr. 
Hretz has interpreted these dry coulees as the product of huge glacial torrents 
that emptied into the Columbia when its flood waters stood at or slightly 
above the levels of the present debouchures of the coulees. That those are 
at different levels is believed to be due to the different stages in which th^ 
were abandoned during the lowenng of the flood of the Columbia, Koontz 
Coulee being the last one abandoned. The bed of the nver at the time of 
this flood is believed to have been at essentially its present level. The 
writer believes that the three dry coulees were formed by glacial waters at a 
time when the Columbia lay several miles west of its present channel and^ 
have been converted into hanging valleys by the lateral shift of the nver to' 
the oast against the soft sediments of the White Bluffs. That this lateral 
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shift is a reality is proved by the vigorous maimer in which the river ii at 
present undercutting the bluff, producing numerous land slides, and by tiie 
fact that the Ringold formation of pre-glacial Pleistocene a|^, has been 
largely removed by lateral planation from the region west of the nver although 
it formerly filled the basin as far west and southwest as the Yakima and 
Rattlesnake ranges, 15 to 20 miles southwest of the White Bluffs. The shift 
of the river is down the slope of the pro-Ringold basalt floor. Restoration 
of the profile of Krants Coulee indicates that the Columbia lay 3 miles west 
of its present position when the coulee was fonned. The two smaller coulees 
at the higher level are interpreted as distributaries formed when Koonts. 
Coulee lay at that level and abandoned after it bad gained the mastery. 

It is believed that the explanation of Mr. Brets is inadequate to explam 
(1) the fact that the two smaller dry coulees previously described, although 
heading at the same place, reach the White Bluffs above the Columbia at 
different elevations; (2) the fact that a V-shaped valley along the southern 
base of the Saddle Mountains, which was produced entirely by drainage off 
of the southern slope of the mountams, also forms a hanging valley 275 f^t 
above the Columbia, although in this case, as with the northernmost glacial 
coulee, the south slope of the valley breaks back several miles from the river 
so that the lower course of the old drainage is almost obliterated. Mr. Brets 
interprets the coarse stream gravels and cobbles that cover extensive areas 
west of the river at White Bluffs and Hanford as the debris of the Spokane 
flood. The writer believes them to bo the normal channel deposits of the 
Columbia during its eastward shift over the area in pre-glacial, glacial, and 
post-glacial times. The features desenbed in this summary appear on the 
Scootonay Lake, Hanford and Coyote Rapids quadrangles. 

G. K. Mansfield: Mr. Brets cites the occurrence of numerous anastomos¬ 
ing channels, with associated rock basms, some of which arc 8 miles or more 
long, carved in basalt to depths of 200 feet or more, and locally on some divides 
as deep as 400 feet; he notes the occurrence of hundreds of abandoned water¬ 
falls with ''potholes’^ at their bases, also in basalt, and speaks of the recession 
of some of these falls; and yet he ascribes all these phenomena to a single flood 
of relatively brief duration. Basalt is a hard rock and voiy resistant to 
oozrasion, but it possesses a well known columnar jointing, which supposocUy 
renders it susceptible to undermining and to plucking, and Mr. Bretz relies 
on this property to account for the unprecedented rapidity of erosion of the 
basalt which bis hypothesis requires. 1 am not convinced that so much work 
could be done on basalt in so short a time, even by such a flood as is postu¬ 
lated. The Dalles of the Columbia, which Mr. Bretz says are typical scab- 
land channels, and the various falls in Snake River, can furnish pertinent and 
definite evidence with regard to rapidity of erosion and of the recession of 
falls in basalt if systomatio observations are carried on for a few years. It 
does not seem to me necessary to assume that all the scabland channels, or 
even that all parts of the same channels were occupied by water at the same 
time. Mr. Bretz notes that deep and shallow canyons unite and divide in 
lab^nthine fashion. Fossibly some of the shallower channels were fonned 
earlier than some of the others and now hang on the sides of more favorably 
located channels. Mr. Bretz baaed much of his argiment for contem- 
poraniety of all the channel phenomena upon the relative heights of talus 
piles beneath bwltic cliffs along the canyon sides. Probably few, if an^, 
direct observations are available regarding the rate at which talus piles m 
basalt may form. From such observations as I have made in basaltic couiii]7 
in the past fifteen years I should say that the rate is so slow that considerable 
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time intervalfl would fail to register significant differences. Such a measuring 
stick should not be applied too rigidly. Again contemporaneity of erosion 
can not well be assumed from the identity of materials composing hi^ level 
and low level gravel bars. Smce all the material, high or low, may be pre¬ 
sumed to have come from much the same general sources, identity is to be 
expected. Some differences in state of weathering might be looked for if the 
time interval between high level and low level deposits was great, but even 
here other factors such as texture and mineral composition of the rock frag¬ 
ments would enter in and mere differences in weathering would not be con¬ 
clusive. The ^noral nature of the phenomena suggests conditions similar 
to those attending the ice front in New York State, where temporary channels 
and falls now abwdoned were developed. Although these were temporary, 
geologically speaking, some of them appear to have persisted for long periods 
of years. The soablands seem to me better explamed as the effects of per¬ 
sistent ponding and overflow of margmal glacial waters, which changed their 
position or their places of outlet from time to time through a somewhat pro¬ 
tracted period. Not enough is known in detail of the glacial geology and 
physiography of the region to furnish an adequate basis for any connected 
story of events here. The hypothesis of a single tremendous flood should not 
be accepted without further detailed regional study. 

O. E. Mbikzbu. 1 have seen only the part of the region under discussion, 
that including Quincy Valley, Grand Coulee, and Moses Coulee. As Doctor 
Bretz has stated, the erosion features of the region are so la^c and bizarre 
that they def^ description. However, tbc Columbia Uiver is a very large 
stream, especially in its flood stages, and it was doubtless still l^ger in the 
Pleistocene epoch. Its erosive work in the Grand Coulee and Qtuincy Valley, 
impressive though it is, appears to me about what would be expected from a 
stream of such size when diverted from its valley and poured for a long time 
over a surface of considerable relief that was wholly unadjusted to it. The 
dry falls in the Grand Coulee resemble Niagara Falls and are evidently the 
product of normal stream work. The deep gorge of the coulee below the dry 
falls was apparently excavated by the same orderly and long-continued proc¬ 
ess of head-end erosion as the gorge below Niagara Falls, and it could hardly 
have been produced in a short tune by a flood of whatever magmtude. 
Quincy Valley, into which the waters of the Gra^d Coulee discharged, evi¬ 
dently became the scene of a lake in which sediments were deposited and which 
at first discharged westward into the valley of Columbia River, forming 
several cataracts that retreated some distance in normal fashion before they 
were abandoned. Later all the water was discharged through the present 
outlet, the lake was drained, and the stream out into the sedimentary deposits 
in Quincy Valley to a depth of about 150 feet, forming a broad stream valley 
with a series of extensive terraces. All these were orderly and long-continued 
processes of erosion and sedimentation. The features oi erosion and deposi¬ 
tion are indeed very impressive, but they are, I believe, of a kind and size that 
would be expected from so laige a river as the Columbia mu^ have been in 
the Pleistocene epoch. The rock-cut terraces of the Columbia River Valley 
also indicate a suoceasion of long periods of stream erosion. The short 
gor^ below the cataracts that discharged the overflow of the lake in Quincy 
Valley open upon a stream terrace that stands 900 to 1,000 feet above sea 
level ana 400 to 500 feet above the present river level The floor of Moses 
Coulee is continuous with a terrace 800 to 900 feet above sea level and about 
300 feet above the river. Thou|^ the evidence is perhaps not conclusive, it^ 
seems to me that the upper of these two terraces represents the floor of the 
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Columbia River Valley before the river was diverted to form the Grand 
Coulee and the lake in Quinoy Valley, the lower terrace represents the floor of 
the Columbia River Valley at a later time when the Moses Coulee was out, 
and the gor^e below the lower terrace represents the later erosion work of 
the Columbia. 

Having seen only this part of the region, in which I believe the existing 
features can be explained by assuming normal stream work of the ancient 
Columbia River, 1 am naturally loath to accept a theory of an abnormal flood 
for the scablands farther east. Before a theory that requires a seemingly 
impossible quantity of water is fully accepted, every effort should be made to 
account for the existing features without employing so violent an assumption. 
I suggest that full weight bo given to the following considerations, all of 
which have, of course, already received careful study by Dr. Breti; 1. The 
Pleistocene Columbia was necessarily a very largo stream, especially in times 
of flood. 2. Its waters were diverted over country of considerable relief 
that was wholly unadjusted to it. 3. It is probably not necessary to assume 
that all of the region was channelled simultaneously. Is it not more probable 
that the water flowed successively over different tracts as the ice front 
changed? 4. Unless there is conclusive proof, it should not bo assumed 
that along any drainage line the erosion work at high and low levels was done 
simultaneously. It would seem more probable that the work of erosion 
proceeded during a long time and that the high-level channels were abandoned 
as the stream cut down to lower levels. 5. Tilting and folding of the rocks 
have m this region occurred in recent geologic tune, probably during and 
since the cutting of the Pleistocene channels* For example, there seems to 
be evidence that the upper terrace of the Columbia River Valley has been 
deformed This recent deformation may account to some extent for channela 
cut through ndges that can not otherwise be well explained except by as¬ 
suming excessive depths of flood water. 

J. T. Pardbb: Other things being equal, the amount of talus beneath a 
cliff would vary considerably according to whether the exposure faced toward 
or away from the sun Disruption of the rock due to temperature changes 
and alternate freezing and thawing of water would be most effective on 
southern exposures. 

Dr. Brutz. Reply to Mr. Gilluly: There arc old weathered gravels down 
in Snake River canyon both above and below the entrance of the scabland 
rivers, and much lower than the upper limit reached by the glacial waters in 
this canyon. The canyon therefore is older than the Spokane episode or any 
gravel deposits in the scablands, and a canyon at Wallula Gateway must have 
been there in prc-scabland time. I believe that the field evidence for this 
conclusion would convince any of my critics. Scabland and gravel up on the 
walls of the Gateway do not date back to the initiation of the canyon, and 
some sort of ponding must be provided. Without a ponding episode, the 
upper scabland must be older than the tributary canyons at the Gateway. 
But even the map shows how the glacial waters cut up the shoulders between 
the small tribut^ canyons already in existence. A pre^abland floor of 
the Gateway about 200 feet above present river level is suggested by the 
hanging condition of Sprin|( Gulch. Russell’s speculations on ponding in 
the Columbia Valiev dealt with the berg-earriod erratics, not with scabland, 
and called for a valley glacier down in the gorge at or near The Dalles, or for 
a subsidence of the entire r^on. I have beUeved that this second suggestion 
is ooirect. There is a possibihty that final solution of the scabland problem 
wiU tie this berg-drift into the scabland story. Jenkins did not suggest any 
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diflagreemeat with my bottle-neck hypothesis, though his article was avowedly 
a diBcussion of the ponding. There are certain to be differences m talus 
height because of local variations such as 1 have indicated in one of my 
papers. But where these differences arc definitely traceable to local factors, 
such as variations in basaltic structures or spill of local runoff over the cliff 
or an active stream in the valley below or other conditions, it seems per- 
nuBsiblo to so treat them and yet to draw generalizations. The blocky 
material on the surface of talus in the scablands indicates a rate of growth in 
excess of the rate of disintegration into fine material. Bryan has indicated 
this in one of his papers on Pedestal Rocks. Comparison with sandstone 
cliffs 18 hardly trustworthy. It is much more likely that talus accumulations 
in the scablands have been added to, rather than diminished, by wind action. 
And in the empty channels I do not believe that removal of talus material 
by any process has occurred in appreciable amount in post-scabland times. 
Furthermore, the unfilled basins of the channeled scablands, existing even 
close to the upper limits of glacial waters in Wallula Gateway, have lingered 
overlong for a region whose talus has reached a profile of equiLihnum I have 
not coiuidored ''equilibrium” attained until the talus covers the whole face 
of a cliff. A soil from disintegration of the basalt should cover a stable 
talus, and this is essentially lacking in the scablands or at the Gate wav. 
The "jdkullaup” sub-hypo thesis 1 never have defended and never shall, 
until adequate field evidence from the required volcanic tract is forthcoming. 
But must it be dismissed liecause of Mr. Gilluly’s computations? Arc they 
conclusive? After mdioating the untruBtworthincsB of figures, because of 
possible overlooked factors not represented in the computations, Gilluly 
moves into the very position 1 am scolded for taking. And the accounts of 
Icelandic jdkuUaup—are they merely early expenments in sensational 
journalism? Granting, however, that we must never again look toward 
eubglaoial vulcanism for a Spokane floml, must this close our minds to the 
flooa hypothesis? I believe that my interpretation of channeled scabland 
should stand or fall on the scabland phenomena themselves. Perhaps, how¬ 
ever, my attitude of dogmatic finabty is proving contagious. I am glad to 
have convinced Mr. CJilhily that the scabland high up on the Gateway walls 
is stream work. 1 anticipated a skeptical attitude on even this point, for it 
IB an extraordinary place for scabland, by any hypothesis for the great system 
on the plateau north of Snake River. The only known records for pro- 
Spokane ice on the plateau are about Spokane and Cheney where there is a 
weathered till beneath the Palouse loess. The whole record of glacial waters 
across the plateau and through the Gateway is post-loess ^ I do not yet share 
Oilluly’s belief that pre-Spokane glacial waters are recorded in the Gateway, 
nor his confidence that the history' can be dingnosctl readily at long distance. 
Even a bed-side practitioner may err, I understand. 

Reply to Mr, mcKnight Undoubtedly the Columbia has undercut White 
Bluffs and thus shortened Koontz Coulee. But Us eastward shift is not down 
the slope of a pre-Ringold basalt floor. The basalt is at least 1(K) feet below 
the river surface at Ringold, at the foot of White Bluffs. And Gable Moun¬ 
tain, a rugged eminence five miles long and at least 700 feet above the nver, 
stands in the eastern half of the tract which the river, by this conception, has 
made by lateral planation. Jenkins thinks that the Ringold silt ifnderhes 
the gravel of this wide part of the Columbia Valley. The 200-foot range in 
altitude of the gravel deposits about Gable Butte and Gable Mountain 
appears to be wholly in material of the same age. If the gravels of this part 
of Columbia Valley are normal affairs of valley or channel deepemng, the 
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older and higher portiooB should lie Buccessively farther west from White 
Bluffs. But no BUoceBsion of terraces of different ages has been found; 
instead, the relief appears to be a matter of great bars and abandoned chan* 
nels with '^holcfl'' in them m low as present river level, all dieposed with 
reference to the two basaltic interruptions as they should be if the entire 
valley at one time were a river bottom. While the main floor of Koonts 
Coiilee hangs only 150 feet above the Columbia, three other gladid spillways, 
all within a mile and a half of the mouth of Koonts Coulee, hang 260 to MO 
feet above, and all have approximately the same gradient. If their profiles 
are projected, they will reach at least twice as far out into Columbia Valley. 
By Mr. McKnight’s explanation, there must have been as much lateral 
planation by the Columbia while the glacial waters were using Othello 
Channels as in all subsequent time. This projection of profiles assumes a 
Columbia River bottom, at about 500 feet A. T. at that time. How Othello 
Channels and its distributarieB (Koontz, etc.) could have dischaiwd across 
the Rmgold flat at an upper limit of 11M+ wUle the Crab Creek syncline 
was undoubtedly an open route (for it also carried the glacial waters) to the 
capacious Columbia Valley is a puzzle for which I have found no answer 
save great volume and ponding at Wallula Gateway. If my information were 
limited to this district alone, I probably would not have arrived at present 
interpretationfl. It is in the remarkable interrelationships of the chwneled 
Bcabland ensemble that the conception of a Spokane flood finds support. 

Reply to Mr. Mansfield' I have had no success in fitting the field evidence 
to the idea of shifting disohargoways across the acablands. I cannot ^t the 
glacial streams to cross at P^ousc Canyon, Devils Canyon, etc., without a 
ponding farther down the Columbia, nor to cut the canvons or canyon 
groups at these separated places without maintaining all dischargeways while 
the ponded condition is l^ing removed. A labyrmthine group admittedly 
records a succession of events in that the glacial nver was drawn down from 
original wide spreading as the canyons were eroded. But such cutting 
apparently must be done while the Wallula ponding was being lowered, or 
else that ponding must be repeated for each successive epodh of occupation. 
Only the Moses Coulee and Grand Coulec-Drumhellor Channels plexus groups 
would have developed without the backing up postulated. Mr. Mandela’s 
idea of obtaining the rate of erosion of the basalt at The Dalles is excellent, 
but probably can be applied only to the features exposed at low water, and 
altered only during high water. The deeper and inaccessible parts of such a 
channel group should be the most rapidly changed. I hope that Mr. Mans¬ 
field and others of the United States Geological Survey will bo able some time 
to study the channeled acablands in detail. These features should take their 
place in the literature as a group of land forms without parallel, and a genesis 
that can be agreed upon should be established. 

Reply to Mr. Metnzer: The erosion of Grand Coulee could not have taken 
a longer time than the sum of whatever glacial stream occupation it has had. 
The margin of the ice sheet must have remained within 35 miles of its maxi¬ 
mum advance in order to produce the Grand Coulee diversion. We may 
multiply whatever time interval this represents by different glaciations to get 
a longer period but it does not seem pomble td consider this canyon a non^ 
product of long-continued stream erosion. The scabland plexus east of 
Grand Coulee, from Coulee City south to the Quincy basin, is certainly not a 
normal affair, for three pre-existing vaHeys were entered and much eroded by 
glacial waters from the north before d^pening of the lower coulee occurred 
suMoiently to contain the discharge. The lake sediments of Quinoy Valley 
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lie beneath thick basaltic gravel deposits which are disposed, as in so many 
other places in the channeled scablands, in great mounds, several miles long, 
with gentle back slopes and side slopes that are constructional profiles. These 
are separated by three wide charnels of contemporaneous origi^ leading 
from Crab Creek and Grand Coulee across the basin to DrumheUer Channels. 
My earlier inte^retations were that these channels (Moses Lake lies in one 
of them) were dissected out of a oncocontinuous gravel fill, but many features 
could not be harmonized with this, and I have been trying theSpokaneFlood 
idea since. Several years ago Mr. Meinzer suggested to me that tilting or 
some other adequate cause had diverted discharge from The Potholes and 
Frenchman Springs cataract to DrumheUer Channels, and I have tried since 
to apply this in the field. But I cannot find any evidence to support it. 
The rock terraces of Columbia VaUey to which Mr. Meinzer refers were there 
in present develoiment when the Flood occurred. The prominent one at the 
Potholes alcove rises northward along the Columbia about 300 feet in four 
miles. The sxirface of the southern part of it, below about 1250 A. T., is 
typical Bcabland and has a sharply defined cliff back of it. The northern 
above the level of the flood as indicated by upper limits in aU three 
spiUwi^ out of Quincy basin, carries no such record and has no bare rock in 
the cliff back of it. Slope of the cliff and talus, which is soil covered to the 
very top, indicate a much older feature. As Professor Davis would say, the 
cliff in its southern part has been “refresht.” This northward rise of the rock 
terrace is due to the w^ing in Babcock Ridge, a low anticlinal into which 
the Columbia has cut its v^ley. That rock terrace was hero, in its present 
warped condition, 1 think, before the glacial discharge oocurrra The close 
approximation of upper flood limit on this terrace, in the two cataracts 
named and in DrumiheUer Channels seems to indicate that no warping com¬ 
parable to what the terrace shows has occurred since the glacial flood. This 
18 also the upper limit of scabland in WaUula Gateway. The upper limits in 
such widely spaced features as Othello Channels, Devils Canyon and Snake 
River Canyon do not vary more than 100 feet from 1250. There is, of course, 
no precise marker in the topography for upper limits, for most of these features 
are river-bottom forms, but 1 do not think my figures miss it by more than 
100 feet. Such coincidence of altitudes as I have indicated is remarkable if 
d^erent episodes are involved or if the region has been warped since Spokane 
time. Moses Coulee below Throe Devils abandoned cataract has 200 feet 
or more of debris, mostly gravel, on the rock floor which therefore is as low as 
in Columbia Valley at the junction of the two valleys. 

W. P. WoODBiNO, W. W. Rubbt, Secretaries. 


SCIENTIFIC NOTES AND NEWS 

The Washington section of the American Institute of Mining and Metal- 
hiigioal Engineers met at the Geological Survey on March 26. D. F. 
Hbwbtt gave an illustrated talk on Some tmpresstona of European metal 
mines; and a paper on Mining practices in central Europe, by M. Van Siclbn, 
was re^ in the absence of the author. The work of American En^eering 
Council was discussed^ and resolutions were passed recommending that 
either the Institute rejoin the council or authorize its constituent sections 
to do so. 
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In connection with the annual meeting of the American Geophysical Union 
there will be an exhibition of geophysical instruments, research problems, 
methods, and results at the National Academy and Research Building, from 
Fnday, April 22 to Friday, April 29 inclusive, (except Sunday) between the 
hours 9 a.m and 5 p.m. 

Erratum —On page 183 of the preceding number the sentence regarding 
a lecture for the public on oUmatic factors should be replaced b^ the following. 
In the program for general assembly on the idtemoon of Apnl 29, there will 
be a symposium and discussion on Some factore of chmatic control. 

The annual meeting of the American section of the International Union 
of scientific radiotelcgraphy is to be held on Apnl 21 at 10*30 a.m in the 
building of the National Research Council A number of papers on scientific 
radio subjects will be presented. The principal feature of the meeting will 
be the presentation of reports of the following technical committees; 
Methods of measurement and standards, J. H. Dellinger; Radio worn trans~ 
misaton phenomena, L. W. Austin; Vanahons of radio wave direction, Q. 
Bbeit; Wave phenomena above 3000 kilocycles. A, H. Taylob; Atmospheric 
disturbances, H. T. Friis. 

Dr. F. C. Brown has resigned as assistant director of the Bureau of Stand¬ 
ards, to take charge of the organization of the recently established Museums 
of the Peaceful Arts, in New York City. 

Dr N L. Bowen of the Geophysical Laboratory, Carnegie Institution of 
Washinifton, has been delivenng a series of lectures on petrology at Princeton 
University. The topics treated include fractional cmtallization, the reac¬ 
tion principle, variation diagrams, hquid immisoibility in silicates, ultra- 
basic rocks, olioinc basalts, and glassy rocks 

RESOLUTIONS 

The following resolutions on the death of Professor Leon PifeKRE 
Manouvrier were adopted by the Academy. 

Whereas: On January 18 death overcame Professor Leon PikRRE 
Manouvrier, for wveral decades the Secretary and Professor of the Pans 
Ecole d'Anthropologie, Director of the Laboratoire d'Anthropologic do 
I'Ecole des Hautes Etudes, Sub-Director of the Physiological Laboratoiy of 
the Colliygc de France, and unquestionably the dean of Physical Anthro¬ 
pology in France. 

And whereas- In Manouvrier French science and anthropology in general 
lose one of their foremost representatives, a man of great talent and one of 
unselfishness, with sterling honesty and character. Mon of such qualities 
are bom but rarely. 

Resolved- The Washington Academy of Sciences expresses regret at the 
passingpf its distinguished colleague and joins with his co-workers in France 
in paying tribute to his scientific achievements. Tho Academy also con¬ 
doles with the members of Professor Manouvrier’s family in their personal 
loss. 

Resolved- That a copy of the resolution be sent to the Ecolc d’Anthro- 
pologie de Paris and to Madame Manouvrier. 



JOURNAL 

OP TUB 

WASHINGTON ACADEMY OF SCIENCES 

VoL. 17 May 4. 1927 No 9 

BOTANY .—Revision of the genus Mjrrrhidendron.' John M. Coun¬ 
ter, Boyce Thompson Institute, and J. N. Ross, National 
Museum. 

In 1894 we published, in the Botanical Oazette, the description of a 
very remarkable genus of Umbelliferae, from the high mountains of 
Costa Rica. This plant had been obtained by Capt. John Donnell 
Smith as one of the results of his energetic pioneer field work in Central 
America. Through his generosity we were able to accompany this 
description with a beautiful lithographic plate, made from a drawing 
by the late C. E. Faxon. Nothing more was learned of this genus 
until 1911, when Dr. William R. Maxon and Mr. Henry Pittier col¬ 
lected a similar plant high on the slopes of the volcano Chiriquf, 
in Panama. Again, in 1917, Dr. F. W. Pennell collected on the 
p4ramos of western Colombia a third species, which we have named in 
his honor. While studying this new plant from Colombia, we had 
occasion to re-examine Bentham’s Arracacta glaucescens, and have 
reached the conclusion that this also should be referred toMyrrhiden- 
dron, thus raising the number of species to four. 

Key to Species 

Leaflets more or less irregularly cleft or lobcd . 1. M. glaucescens 

Leaflets not lobed, or rarely some of them with 2 or 3 lobes. 

Rachis with a dense ring of short hairs at the base of the pinnae and leaflets 

2. M. PennelUl 

Raohis without a dense ring of short hairs at base of leaflets. 

Rays and pedicels glabrous . . S. M. Mazonll 

Rays and pedicels pubescent . . 4. M. Donnell-Smithii 
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1. Myrrhidendron g^ucescsns (Bentham) Coulter A Rose 

itrracacta glauce$cens Bentham, PI. Ilartw. 187. 1845. 

Herb, 1 meter high or more, stout, ^brous; basal and lover sterna long 
petioled, with large vaginate stipular bases; blade temate, then pinnate; 
ultimate segments stron^^ veined beneath, cleft, the lobes sharply serrate; 
umbel strongy petioled; mvoluoel bracts several, more or less elongated, 
toothed; invmucels narrow, entire or 3-toothed at apex; fruiting rays 15 to 
20 , about equal, 6 to 8 cm. long, some^at hispid on the an^es; praicels 0 
to 10 cm. long; fruit oblong, 8 to 10 mm. long, glabrous. 

Type locality: "Hacienda de Iravi, prope pagum Perucho," Colombia. 

Wo have not scon Hartweg’s type of this species, but we have Purdie’s 
specimen from Colombia collected in 1840 and F. W. Pennell’s plant from the 
forests near the edge of the Pdramo de Ruis, in the Quindlo, altitude 3,200 to 
3,500 meters (no. 2997), and the plant of J. Triana from the forest of Quindlo, 
altitude 2,600 meters, collected 1851 to 1857 (in the Columbia College 
Herbarium). 


2 . Myrriiidendron Pennellii Coulter A Rose, sp. nov. 

Herb, caulescent, perhaps a meter high or more, glaucous, glabrous except 
the top of the stem and inflorescence; ba^ and lower leaves unsown; petioles 
of upper leaves broadly stipular: rachis glabrous except at the base of the pin¬ 
nae and leaflets, here bearing a conspicuous ring of hairs; blade temate, then 
pinnate, leaflets lanceolate, acuminate, 2 to 5 cm. long, sharply serrate, glar 
brous on both sides; peduncle 1 to 2 cm. long, more or less meuy-pubescent, 
tending to become ^brato below, mvolucre none; involucel braklets con- 
spicuous, sometimes entire but usually strongly lacerate at the apex; rays 
numerous, nearly equal, 4 to 6 cm long, pubescent; pedicels 8 to 10 mm. long; 
fnut oblong. 

Type in the U. S. National Herbarium, no 1,042,584, collected near the 
Piramo de Ruiz in the Qumdfo, Colombia, altitude 2,600 to 2,800 meters, 
December 15 to 17, 1917 by F. W. Pennell (no. 2993). Also collected near 
Quindlo Pass, August 2, 1922, by Killip and Hazen (nos. 9166 and 9452) at 
altitudes of 3,200 to 3,500 meters. 

3. Myrrhidendron Maxonii Coulter A Rose, sp. nov. 

A slender shrub, 3 to 4 m. high, crowned by a rosette of leaves, 3 to 4 dm. 
long, 3 to 4 times temately compound; stipular sheaths of the petiole not 
greatly enlarged, about half the length of the petiole itself; leaflets lanceolate, 
acuminate, sharply serrate, the teeth bnstle-tipped, umbel many-rayed; rays 
5 to 10 cm. long; pedicels 1 to 1.5 cm. long; involucre usually a siuc^e lait^ 
bract; involucel bractlets several, ladniately cleft toward the apex; fruit 
narrow, 2 cm. long. 

Type in the U. S. National Herbarium, no. 675,668, collected on Cuesta 
Grande, eastern slope of ChiriquI Volcano, Panama, altitude 2,000 to 2,990 
meters, March 11 to 13, 1911, by William R. Maxon (no. 5311). Colleked 
also at the same place and time by H. Pittier (no. 3009). 
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4. Mtrrhidbndbon DonnelItSmithii Coulter & Rose, Bot. Gas. 19: 466. 

1894. 

A small tree, 3.6 to 4 8 m. high; trunk 7.5 om in diameter; leaves large, 30 
cm. or more long, temately compound; leaflets ovate to lanceolate, 2.5 to 
5 cm. long, Mute, sharply and often irregularly serrate, the teeth more or less 
mucronate>tipped, glabrous, shining and imprtssed-vemy atove, dull and paler 
beneath and conspicuously reticulate, petiolules with a prominent stipi^r 
ring wMch is more or less glandular-tuJfted; petioles large, inflated, peduncles 
short; involucre few-leav^; involucels numerous, 3 or 4-tooth^ or cleft 
near the apex, scarious-margined and strongly purphsh-veined, inflorescence 
more or less glandular-puberulent, rays numerous, rarely eqiud; pedicels 8 
to 10 mm. long; fruit linear, 10 to 12 mm. long, (^brous. 

TyiM locality: Lava beds at the summit of the Volcano Irazd, Costa Rica 

Besides the type specimen this plant has been collected in Costa Rica on 
the Volcdn de Tumalba, 1924, by Paul C. Standley (no. 35050), and m 1899 
by H. Pittier (no. 13214); on the Volcdn Pods, 1924, by Paul C. Standley 
(no. 348681), and, 1890, by 11. Pittier (no 2012), and on Cerro de las Vueltas, 
1925-26, by Paul C Standley (no. 43970). 


BOTANY .—Two new graeseefrom South America.^ A. S. Hitchcock, 
Bureau of Plant Industry. 

Recently a package of grasses was received from the Museu Nacional 
do Rio de Janeiro, Brazil, which included many interesting specimens. 
Among them was an undescribed species of Olyra which I take pleas* 
ure in naming for the Director of the Museum, Dr. Alberto Josd de 
Sampaio, who sent me the spiecimens and who collected most of them, 
though this interesting species of Olyra was collected by Josd Vidal. 

The new species, described below, differs conspicuously from all 
other species of Olyra in the condensed inflorescence and the villous- 
ciliate spikelets. 


Olyra Sampaiana Hitchc, sp. nov. 

Plant perenmal, culm erect, retrorsely scaberulous, pubescent below the 
panicle, about 35 cm tall, naked below, the sheaths bladeless, beuing two 
foliage leaves above, the nodes appressed-pubescent, sheaths slightly re* 
trorscly scaberulous, ciliate on the overlapping margin, 6 to 7 cm. long, 
bgulc 1 to 2 ram. long, truncate; blades thm, oblong*hmceolate, abruptly 
rounded below into a wort pubcrulcnt petiole about 2 mm. long, graduuly 
narrowed to an acuminate apex, glabrous on the upper surface, antrorsely 
scabrous beneath, 13 to 15 cm. long, 4.5 to 5 cm. wide, the prmcipal nerves 
about 5 pairs; panicle condensed, oblong, 6 cm. long, 1 cm. wide, staminate 


*■ Received March 15, 1027. 
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below, pistillate above, interrupted between, the staminate portion about 1 
cm. long; staminate spikelets narrow, about 4 mm. long, acuminate; pistillate 
spikelets about 2.5 mm wide, the glume and sterile lemma about equ^, 7 mm 
lo^, tawny, rather thick and firm, 5-nerved, the outer nerves forming a 
thickened margin, the glume minutely pubescent, with a conspicuous fringe 
of hairs near the margin and somewhat short-villous on the back below, the 
stcnle lemma similar but leas villous and with scant mar^nal hairs; fruit 
narrow, 0 mm. long, 1.7 mm wide, acuminate, \iithablunttip,later8Jly com¬ 
pressed at base, glabrous, dull white or tawny, under a lens very obscurely 
pitted, the marmns nearly meeting over the palea along the upper part. 

Ty]^ in the Umted States National Herbarium, no. 1,297,351, collected at 
Reeve, State of Espirito Santo, Brazil, December 6, 1924, by Jos^ Vidal 
(no. 44). I have seen no other specimen. 

The Grass Herbarium recently received a package of Chilean grasses 
from Brother Claude Joseph who has sent many plants from Chile to 
the United States National Herbarium. In this package was the 
spiecimen of Triaetum which is described below as a new species, 

Trisetum bulbosum Hitchc , sp nov. 

Perennial; culms erect, glabrous, 30 to 50 cm. tall, the base thickened to a 
bulb 3 to 6 mm. thick; sheaths glabrous, ligulc thin, rounded and lacerate, 
1 to 2 mm. long, decurrent; blades glabrous, scaberulous, fiat, becoming some¬ 
what involute or folded, mostly not more than 5 cm. long, the 4 to 6 cauUne 
ones gradually shorter, 0 5 to 1 5 mm wide; pamclc narrow, almost spikclike, 
8 to 10 cm. long, pale, the branches appressed, the axis and branches scabrous; 
spikelets narrow, about 1 cm, long, mostly 3-flowcrcd, the rachilla prolonged 
as a small bristle, the third floret smaller than the others, glumes narrow, the 
first 6 to 7 mm. long, 1 to 3-nerved, the second a little wider and a little longer 
(about 1 mm.) than the first, 3 to 5-nerved, first lemma narrow, about 1 cm. 
long, rather obscurely 3-nervcd, minutely scaberulous below, the callus 
antrorsely pubescent, 0.5 mm. long (being the first rachilla-joint disarticulat¬ 
ing at the base), the upper half scanous, the apex divided into two dehcate 
pointed teeth 1 mm long, the awn emitted from about the middle of the back, 
12 to 15 mm. long, gcmculate, flexuous, palea small and narrow, about half as 
long as the lemma, finely ciliate on the nerves, second lemma similar to the 
first but a little smaller, the callus slender, sharp-pointed, about 2 mm. 
long, antrorsely pilose (consisting of the second joint of the rachilla disarticu¬ 
lating near the base), the short pilose base of the next rachilla joint remaining 
behind the palea; anthers 2 mm. long. 

Type in the United States National Herbarium, no 1,297,352, collected 
at Concepcidn (San Pedro), Chile, October 30,1926, by Brother Claude Joseph 
(no. 4607). I have seen no other specimen. 

This species is easily distinguished by the small bulbs at the base of the 
culm. It differs from other species of Tnaetum in the disarticulation of the 
rachilla. Usually, in this and allied genera, the rachilla disarticulates at the 
summit of the joint or intemode thus leaving only a short callus at the base 
of the floret, the rachilla-joint above being persistent along the back of the 
palea. In Triaetum bulboaum the disarticulation takes place at the base of 
the joint, leaving the joint above as a long sharp callus projecting below the 
floret. 
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BOTANY.— New genera and epeciea of Ivory Palma from Colombia, 
Ecuador and Peru^ O. F. Cook, Bureau of Plant Industry. 

The “vegetable ivory” palms of South America are a neglected and 
little known group, peculiar in many floral characters as well as in the 
large size and solid texture of the endosperm. Eminent botanical 
authorities of the last century did not recognize Phytelephaa as a true 
palm, but associated it with Cyclanthua, Pandanua or Ntpa, or set it 
apart as an “anomalous genus.” The relations with other American 
palms were not appreciated.* 

The ivory palms are notably tolerant of shade and are adapted to 
Undergrowth conditions of the darkest and dampest forests, but can 
live in the open if provided with sufficient moisture. Although the 
nuts are exported in large quantities from Ecuador, Colombia, and 
Panama, the palms are confined to the virgin forests which generally 
are remote from inhabited places and difficult of access, so that little 
botanical material has been collected and knowledge of the plant 
characters has remained fragmentary. Hundreds of sheets of other 
palms accumulated in the U. R. National Herbarium, but Phytelephaa 
was represented only by a few fruits and nuts until leaves and inflo¬ 
rescences were collected in Panama by H. Pittier, a few years ago. 

Thus far only the genus Phytelephaa has been recognized in the ivory 
palm group, extending from Panama to Bolivia and including several 
species. A new genus from the west coast of Colombia has charac¬ 
ters very different from Phytelephaa, and is not less divergent from 
other palms. Two other genera need to be separated from Phytele¬ 
phaa, one in Peru and another in Ecuador. 

Outstanding features of the new type from Colombia are a ramose 
male inflorescence and an expansion of the receptacles of the male 
flowers into large bodies, capitate and variously deformed by pressure, 
instead of the simple inflorescence and flat patelliform receptacles of 
Phytelephaa. The stamens are minute and have the appearance of 
small grains of sand scattered over the surface of the receptacles, thus 
suggesting the generic name Ammandra. The filaments and anthers 
are very short, in contrast with the very long filaments and anthers of 
Phytelephaa. The male inflorescence as a whole, forming a relatively 

‘ Received March 16, 1927 

' Cook, 0 F , RelaUornhips of the Ivory Palmt, Contr U S Nat Herb IS: 183. 
1010 Ivory Palma in Panama, Thu JochnalS: 13S 1013 Ralatxomhipa of the Palao 

Dale Palm of the Florida Keya, mlh a Synoplteal Key to the Amertean Famtltee of Palme. 
Contr. U S Nat. Herb. 16: 243. 1913 
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short, closely ramified cluster of receptacles, suggests a sponge, a 
coral or a fungus, rather than a floral structure. 

The plant has no trunk, but forms a circle of leaves on long slender 
leaf-sheaths and petioles, like a tall, graceful fern. The sheaths and 
petioles are nearly erect and the leaf-blades ascending, though the 
outer leaves become more divergent, with the pinnae horizontal or 
eventually somewhat drooping. The reduction of the terminal pinnae 
is carried further than usual, the last pinnae being only a few centime¬ 
ters long. The lower pinnae are widely spaced and very narrow, but 
not shorter than those above. The total length of the leaf, from the 
base of the sheath to the tip of the blade, is more than 6 meters. The 
leof-sheath bundle holds a mass of fibers and fallen leaves that conceal 
the inflorescences, so that the general appearance of the plants is not 
altered at the fruiting stage. 

The leaves are very different from those of Phytelephas in having 
very long sheaths and petioles, the margins of the sheaths resolved 
into long simple fibers. The prolonged upper portion of the sheath is 
shaped Uke the petiole, nearly round in cross-section. In Phytelephas 
the leaf-sheaths are relatively short and the petiole lacking or very 
short, that is, with no interval of naked stalk between the sheath and 
the lowest pinnae. An elongate petiole has been reported by Spruce 
in a species of Phytelephas from eastern Peru, but with trunk and 
fruit characters which show that it is different from Ammandra as 
well as from Phytelephas. Contrasting characters of the four genera 
now recognized are stated in the following analytical key. 

Analytical Key to Genera of Phytelephantackae 

Palms with slender trunks and few leaves; fruits with a fleshy nnd and a 
soft edible pulp. Genus Yarina, type species Yarina microc^rjHi (Ruiz and 
Pavon), from eastern Peru, 

Palma with stout trunks or rootstocks and numerous large leaves 6 to 8 
meters long, fnuts with a hard shell armed with large woody spmes and Imed 
with stiff fibers . 

Male flowers represented by large capitate-angular receptacles rather 
sparmgly besot with minute stamens, the anthers and filaments both very 
short; leaves with long slender sheaths and petioles; Genus Ammandra, 
type species Ammandra decasperma Cook, from Colombia. 

Male flowers vnth flat patelliform receptacles closely crowded with the 
filaments of the large stamens, the anthers and filaments both very long; 
leaves with short sheaths; petioles veiy short or wanting . 

Male flowers sessile or on very short pedicels, forming a continuous cover¬ 
ing of the spadix; stamens 36 to about 200, in a close tuft or tassel; leaves with 
pinnae regularly spaced along the rachis: Genus Phytelephas, type species.- 
Phytelephas macrocarpa Ruiz and Pavon, from eastern Peru. 
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Male flowers on slender tapering pedicels 4 to 6 cm. long; stamens more 
than 1,000 forming largo spherical neads 2 to 3 cm. in dimeter; leaves with 
pinnae aggregated in groups: Qenus Palandra, type species Palandra aegua- 
ioriaiia (Spruce), from Ecuador. 

Ammandra Cook, new genus 

Palms related to Phyielephaa, with large spiny fruits in dense heads, but the 
mole inflorescence short and ramose, and the male flowers represented by 
angular woody receptacles with very small, short stamens scattered over the 
surface Plants trunkless, with slender pinnate leaves on long cylindrical 
petioles, the leaf-sheaths resolved, except on the petiole side, into a loose 
network of long slender straight flbers like horse-hairs; pinnae less than 50, 
mostly opposite, regularly spaced, the terminal and subterminal much re¬ 
duced, texture thm and papery, smooth on both surfaces, below with promi¬ 
nent submarginal veins. Male inflorescence with two spathes, the outer 
short, ensiform, the inner complete, fusiform or ovate, of rather thin texture, 
with narrow lateral carinac Peduncle rather slender, somewhat coiimrcssed. 
with several large bracts below the flowenng portion; axis strongly flattened 
with numerous short branches forming clusters of oblong, cylindncal or 
irregularly compressed woody receptacles representing the male flowers; 
stamens very small with short oblong anthers borne on very short filaments 
so that the anthers appear sessile on the surface of the receptacles Female 
inflorescence and fruits similar to those of Phyielephaa, rough with pvramidal 
spines, but with fewer fruits m a cluster, larger numbers of seeds in the fruits, 
the seeds strongly compressed, the hilum at the base of the seed, instead of on 
the inner or mesial face as in Phyielephaa, the endocarp and testa thinner, the 
endosperm grooved by the branches of the raphe, the embryo short and broad, 
Bubdorsal, remote from the hilum 

Ammandra decaspenna Cook, new species 

A trunklcsa palm with on extremely short axis, the insertions of the leaves 
not separated by any lengthening of the intemc^es, also the leaf-bases ex¬ 
tremely thm and closely comprised at the ring of attachment. lA'avcs 
about 10 or 12, attaining a length of 6 meters, with long slender sheaths and 
petioles, a relatively short rachis, and less than 50 pairs of pinnae, usually 
opposite, with remarkably exact placement 

Leaf-sheaths attaining 120 cm , measured to the ends of the vertical grooves 
marking the attachment of the flbers, the sheath-tissues remaining alive only 
on the petiole side, not persisting in the form of plates or sheets of dry mater¬ 
ial, but soon resolved into slender straight fibers, with very slight connection 
into a network, base of sheath of indurated texture, only 2 or 3 mm. thick at 
the attachment to the axis, the surface a peculiar gray-^rab color, becoming 
greenish about 60 cm. above the base; living portion of sheath at 20 cm from 
the base 4 cm. wide and about 2 5 cm. thick, retaining this thickness upward; 
inner face of sheath concave or flat for about 90 cm, from base, then becom¬ 
ing convex, upper part of the sheath like the petiole in color, texture and shape, 
beaming nearly round and mergmg gradually into the petiole, marked on 
the inner face by the narrow Imes of attachment of the fibers, about 1 cm 
apart; cut surfaces of sheath and petiole showing scattered diu-k brown or 
black fibers Petioles erect, attaining 3 meters, about 2 cm. wide at base, 
nearly cylmdneal, sbghtly thicker tiJjx wide. Rachis 259 to 264 cm. long, 
blade 209 cm long; rachis sharply angled above, flat underneath, triangular 
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in section. Pinnae 45 to 47 on each side, the lowest very narrow, the middle 
lanceolate; the terminal very short; texture rather thin, smooth and naked on 
both sides, somewhat paler beneath, with strong submargmal veins 2 to 4 
mm. from the margin, prominent below and forming a sha^ ridge firmer 
than the margin; two other largo veins between the submarginal and the mid¬ 
rib, but not prominent; lowest pinna on one side of leaf 40 cm. by 3 mm., on 
other side 49 5 by 8 mm.; sccona and third pinnae respectively 63 cm. by 2 cm 
and 64 cm, by 3 5 cm , pinna from middle of leaf 60 cm by 53 cm., tenth 
pinna from the end 37 cm by 2 6 cm ; subterminal pinna 16 cm by 1 5 cm ; 
terminal 11 cm, by 1 cm ; or the narrowly margined percurrent rachis may be 
considered as a termmal pinna, 9 cm long by 3 mm. wide. 

Male infiorescence: outer spathe, incomplete, 4.5 cm wide at 10 cm. from 
the end, the terminal portion ensiform, flattened, carinate, splitting about 6 
cm from the end on each side; texture very firm and tough, the surface gray- 
drab like the base of the loaf-sheaths; inner spathe 37 cm long, 3 cm wide at 
base, widened gradually to 4 cm and then more abruptly, a^ut 6 cm wide 
at 10 cm from the end, splitting for about 20 cm ; a distinct narrow carina on 
each Bide, the texture thin, rather stiff and papery when dry, the surface 
even, not plicate or fissured as m Attaka. Peduncle with 5 large bracts or 
rudimentary spathes l>elow the first flowers; length of peduncle to first bract 
35 cm , to first flower 40 cm , the first bract 5 cm. long, the others shorter; 
peduncle 2 5 cm wide at base, 1 8 cm. thick Flowenng axis about 30 cm. 
long strongly compressed, 3 cm wide, 1 cm or loss m thickness, with the 
heads of flowers forming a dense mass 8 to 10 cm wide, groduallv tapering to 
the end, some of the lower flower clusters 2 to 3 cm apart, the* others more 
compact, the heads of flowers with poilicels 1 to 2 cm long, the heads 3 cm. 
long including the pedicels, and 3 cm broad, each head composed of 6 to 9 
broadly angular or variously compressed individual reci^ptacles 1 to 1.5 cm. 
long and wide, often with distinct stalks 5 mm. long and wide; the heads 
rusty brown in color with pale yellowish stamens sprinkled rather sparsely 
over the surface, the individual stamens usually well separatetl, seldom in 
contact 

Female inflorescence seen only in fruiting stage, alx>ut 20 cm long, with the 
fruits 30 cm , at base 2 5 em wide; basal joint I 5 cm long, to insertion of first 
spathe, notched at the sides, spathe 18 cm long, 3 cm wide, ensiform with a 
rather broad tip, open on one side for alxiut half the length; lateral carmao 
thin, about 5 mm. wide, second joint of spadix about 8 cm long, second spathe 
15 cm. long, about 4 cm wide, the lateral carmao reduced to fine ridges; 
peduncle between upper spathe and fruit head 6 to 8 cm long, 2 5 cm wide at 
base, 4 cm at end, 2 cm thick m upper part, the surface smooth, not marked 
with bract-scars, but close to the end showing two complete rings of united 
bases of bracts or small spathea; fruits subtended by a bract about 2 cm wide 
and by a persistent perianth; sepals 4, petals 5 or 6, the petals somewhat nar¬ 
rower tha!n the sepals, 6 to 7 mm. wide, probably about 5 cm long Fruit- 
cluster smaller than in Phytelephas, the 3 to 5 fruits 9 cm to 13 cm. in diame¬ 
ter, armed with coarse wcKidy spines and persistent woody styles 1 to 3 cm. 
long; exocarp fibers short and close, mcsocarp fibers fine and rather sparse; 
with a thin tight-fitting, fibrous sac of tough flexiblo texture inclosing each 
8€^; such sacs not present or only slightly indicated in PhyteUphas. Seeds 
7 to 10, strongly compressed and flat-sided, 4.5 to 5 cm. long, 3 to 4 cm. broad, 
2.2 to 3 cm. thick, often narrowly wedge-shaped or flattened, the inner margin 
nearly straight, with a sharp or somewhat prominent lower comer, at the 
adhilum; surface of seeds smooth and even, black, without the layer of closely 
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adherent whitish material surrounding the seeds of Phyide^jplhoBt hilum basal, 
rather large and prominent, attaining 2 cm. by nearly 1.5 cm., cocusely pitted, 
but with outer coat of hard, brittle, dark brown tissue. 

The type specimens, with male and female inflorescences, were collected 
at Buenaventura Ck>lombia by O. F. Cook and F, C. Baker (no. 153) May 26, 
1926, and have boon deposited in the U. S. National Herbarium, under 
numbers 1,282,060, 1,282,067, 1,282,068, 1,282,069, 1,282,070, 1,282,071. 

Buenaventura is noted for its heavy and nearly continuous rainfall. The 
surrounding countiy is a network of tidal inlets, swamps, and small hilly 
islands, often with steep or precipitous shores, scoured by strong tidal cur¬ 
rents Ammandra grows in abundance on the wooded islets across the river 
from the town Like other ivoiy palms, it is an undergrowth plant of the 
deep forests. 

A port has been constructed at Buenaventura and a railroad to the interior, 
but in many places the forests have not been out, and the palm Bora is still 
intact. Of 13 groups of American palms that have been recognized as fami¬ 
lies, at least 9 are represented at Buenaventura, only the Ceroxylaceae, 
Pseudophoenicaceae, Malortieaceae, and Chamaedoreaceae being absent. 
Among the genera represented are Bacirts^ Aitalea, Sekeeleaf Gmltelma, 
Mamcaria, Geononuif Welfia, Oenocarptta, Caiosiigmay Synechanthus, Maitrv- 
tia, and Acanthorhina. Several genera, such as Asirocaryunif Acrocomia, 
Pyrenoglyphta, Elaeta, and Raphia, which occur on the Isthmus of Panama 
were not seen at Buenaventura. 

Two other tninklcss palms, an Aitalea and a Scheelea, grow in the same for¬ 
ests, but Ammandra has smedler and more slender leaves, with no tendency 
to grouping of the pinnae or to adherence of the upper pinnae to form a solid 
tcnmnal section of the leaf, which are features of the cocoid genera Special 
leaf characters of Ammandra are the strong submarginal veins of the pinnae 
and the great reduction of the terminal pinnae Most of the pinnae are 
arranged in opposite pairs, especially m the middle and upper part of the leaf, 
but the narrow lower pinnae may be alternate or somewhat irregular 

The flowering season of Ammandra probably occurs in December At 
the end of May it appeared that no flowers or fruits wore obtainable, though 
hundreds of individuals were exammed m the hope of identifying the strange 
palm. Finally, at the close of our last visit to the forest, two fruitmg indi¬ 
viduals were found and a single male inflorescence was brought m by our 
native guide. Further search was forbidden by the danger of being stranded 
above the tangled passages of a narrow tidal creek. 

While the mfloresccDOC was drying on board the steamer, many beetles 
emerged. Specimens have been deposited m the U. S. National Museum, 
including two species of weevils, a Scarabcid, a Hydrophilid, and six species of 
Btaphylinidac 

The native name of the Ammandra palm at Buenaventura is “coftecito,” 
meaning “little bead,” doubtless with reference to the smaller i^ize of the fruit 
clusters, m comparison with PhyUlephas. The nuts arc not collected or 
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exported, being smaller in size and the endosperm possibly not so bard as in 
Phj/ielephas, which apparently does not occur m the immediate vicinity of 
Buenaventura. According to local information the nearest locality for the 
true "tagua” isontheDagua River several hours by canoe from Buenaventura. 

Yarina Cook, new genus 

Ivory palms from eastern Peru with petiolate loaves as in Ammandra, but 
borne on a slender ascending trunk marked with deep areolate leaf-scars 
arranged in spirals The leaves are few and the petioles shorter thw in 
Ammandra, the pinnae more numerous and shorter, and the lower pinnao 
much reduced The fruits are fleshy and edible, including the outer rind, 
which in AmTnaTidra and Phyielephas forms a hard shell armed with large 
woody spines and with an inner lining of stiff fibers. 

ITie only ivory palm previously described with petiolate leaves is a species 
that grows m the eastern Andes of Peru, named by Ruiz and Pavon in 1798, 
thou^ still but httle known The presence of a petiole suggests an asso¬ 
ciation with Ammandra, but an assignment to that genus is not warranted in 
view of several differences recorded by Spruce and i^own in the photograph 
mcluded by Wallace in Spruce’s ''Notes of a Botanist on the Amazon and 
Andes.” 


Yarina microcarpa (Ruiz and Pavon) Cook 

Phyiclephas microcarpa Ruiz and Pavon, Syst Veg. Peruv. 1: 302. 1798. 

Spruce, Joum. Proc. Linn Soc. Bot. 11: 176. 1871. Notes of a Botanist on 
the Amazon and Andes, 2: 133, / 6’. 1908. 

The photograph is said to have been taken on the river Ucayali in eastern 
Peru and shows a small slender pidm with only 6 or 7 leaves, the pinnae widdy 
spaced and spreading, horizontal in the middle of the leaf, retrorse in the 
lower part, and apparently with much shorter petioles and sheaths than in 
Ammandra, The lower pinnae are much shorter, and go down nearly to the 
point of divergence of the leaf bas^, so that the petioles may not be more than 
one or two feet long, instead of 7 or 8 feet as in Ammandra, The number of 
pinnae probably is l^tween 60 and 70. The characters of the inflorescences 
and flowers are still entirely unknown, and should receive the attention of 
botanists who visit the eastern Andes 

Spruce saw the palm in many places along the Huallaga River, and the 
original localities mentioned by Ruiz and Pavon were between the Ucayali and 
the Huallaga. The type species of Phytelephas, P macrocarpa^ also grows in 
the same region and is descnljed by Spruce as having "no proper petiole at all," 
in comparison with a "long petiole" in P microcarpa. The trunk and fruit 
characters are also defimtely contrasted, P. macroearpa with "either no trunk 
at all, or a very short and stout one, which is nearly always inclined or 
crooked," while in P. microcarpa "well-grown plants have a slender inclined 
stem no thicker than the arm, reaching 10 feet high, and spirally areolate 
with the deep leaf-scars. The fruits are about the size of a child’s head, and 
so much resemble externally the fruits of some anonas, that the PeruvianB 
call them 'Anon de Palma,’ but the palm itself it called 'Yarina.”’ The 
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fruits of P macrocarpa '*are 9 to 12 inches in diameter, nearly spherical, and 
consist of from 12 to 20 closely packed capitula. . . . 

The native name yanna affords a convemont generic designation. As a 
word of the Quichua language yanna, or yaunna^ is supposed to mean fish¬ 
hook or fish-bait, and may allude to a use of the hard nuts to make fish¬ 
hooks Also the edible fruit pulp might be used as bait, or in catching fish 
with poison 


Genus Phytelephas Ruiz and Pa von 

Ivory palms with stout trunks, usually short and decumbent, but in some 
species ascending or erect, with very short intemodes. Leaves numerous 
and large, pinnae 80 to 100 pairs equally spaced on the rachis, with little or 
no petiole, male infiorcsccncc emer^ng from the two spathes as a long simple 
spike or catkm densely crowded with sessile or subscssilo male flowers, each 
flower a compact tasscl-like cluster of largo stamens, both filaments and an¬ 
thers long and slender; female inflorescence very short, the cluster of large 
female flowers surrounded by an involucre of large bracts, fruits very large 
and woody, with 4 to 7 large triangular wedge-shaped nuts, and hilum near 
the middle of the inner angle of the nut, the embryo basal, narrower and 
longer than m Aynmandra 

'Phe type species is Phytelephas macrocarpa Ruiz and Pavon, from eastern 
Peru (characters of this species as reported by Spruce are noted under 
Yanyui mwrocarpa^ Phytelephas Seetminm^ and P. karsten} 

Phytelephas tumacona Cook, new species 

'Prunk erect at taming G meters or more, 20 cm in diameter, with very short 
intornodes, the angles of the leaf-bases persistent, forming close spirals; 
similar to the trunk of Mamcaria but the intcrnodes still shorter leaves 
attaining 6 to 7 meters on young palms, on mature individuals about 5 meters; 
petioles short, 2 to 10 cm long, 4.5 cm wide, 2 5 cm. thick, rachis 5 meters, 
long, triangular in cross section with a broad, low, gradually sloping median 
ridge, the under surface deep green, mottled with grayish-brown scale mater¬ 
ial, very closely a]iprc38ed Pinnae aliout 100 on each side, 102 counted; 
first puma 12 cm by 1 cm , sometimes only 4 or 5 cm long, second and third 
pinnae scarcely larger than first, fifth pinna 19 cm by 1 5 cm., tenth pinna 
28 cm by 2 cm wit.h rachis 2 5 wide, middle pinnae attaining 04 cm. by 
5 5 cm.; tenth pinna from the end 54 cm by 3 5 cm , fifth from end 4'1.5 cm 
by 3 cm , subtenninal pinnae 44 cm by 1.5 cm.; terminal pinnae 20 by 1 5, 
sometimes symmetrical, with the porcurrent rachis as midrib, but other 
leaves with a terminal split; midrib of pinnae prominent above and below; 
other veins prominent below but not above. 

Male inflorescence- Outer spathe exposed 23 cm above ground, 5 5 cm. 
wide, including thm lateral carmoe 6 to 7 mm wide, inner spathe 37 cm. 
long, probably about 5 cm wide, in dry state 4 cm between the carinae, 
which are much smaller than those of the outer spathe, peduncle from spathe 
to first flower 11 to 12 cm , the spathe dccurrent on the sides, higher in the 
middle; flowering axis 50 cm. long, but proliably not fully extended, the ter¬ 
minal portion with the flowers still very crowded, width of axis in the lower 
part 2.5 cm., with the flower masses 4 cm.; axis near the middle 2 cm. wide and 
1 cm. thick, dwtinctly compressed, lowest bract 2 cm long, subtending 3 
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flowers in a group; other braota gradually reduced, V-shaped, with a short 
narrow rim ninni^ up on each side of the cluster; the lower groups of flowers 
with separate pedicels 3 to 4 mm. long, 2 mm. wide; pedicels farther up irregu¬ 
lar, united and reduced in length, the number irregular and difGcult to deter¬ 
mine, but many of the groups with four flowers and some with five; upper 
pedicels reduced to about 1 mm , in some cases all the flowers of a cluster 
seem to be completely fused, forming larger heads with dense masses of sta¬ 
mens 1.5 cm. long, or nearly 2 cm. long on some of the lower and more mature 
flowers. Stamens with brown fllaments, bccommg rather tough and elastic 
while drying, the anthers light yellow when fresh. Sepals and petals appar¬ 
ently represented by several small scale-liko organs along the upper margins 
of the p^ools, 

Fenvalo inflorescence seen only m fruiting stage; peduncle between the 
upper spathe scar and the fniit head 14 cm long, 3 5 cm wide, 2 era. thick, 
marked m the upper half by numerous transverse or oblique bract-scars, 
2 to 4 cm. wide, becoming closer and broader above, forming 2 or 3 complete 
collars at the end Fruit cluster round, about 25 cm m diameter, of 11 to 
12 fruits, fitted compactly together, the fruits 10 cm. long, 14 om broad, 
with 4 to 6 nuts in each fruit, the normal number apparently 0, the fruits with 
4 Emd 5 nuts appearing abnormal and unsymmetrical. Attachment of fruits 

2 5 to 3 ern long, 1 5 cm wide, leaving a prominent rounded receptacle lieset 
with short fibers; persistent styles and stigmas of fruits 13 cm. long, umt^ed 
for about half the length, then with branches separating rather irregularly, 
usually six, probably indicating the niimlicr of carpels, tlic tube of the stylo 
usually open on one side showing 12 longitudmal ridges or fillers, each pair 
of fillers probably representing a division of the stigma; texture of the persist¬ 
ent styles, stigmtis and petals tough and horny, l>ecommg brittle with age. 

Specimens and photographs were obtained from palms growing at Tuinaco, 
Colombia, some in a park and others in door-yards, said to bo grown from 
steeds or plants brought from the adjacent mainland. The 'specimens and 
measurements of the loaves were from a large female palm with a trunk almut 

3 motors high bearing many large clusters of fruits Typo material w de¬ 
posited m the U S National llerbanum under numbers 1,282,072, 1,282,073, 
1,282,074,1,282,075,1,282,070,1,282,077, collected at Tumaco, Colombia, May 
10, 1920, by O. F Cook and F. C Hakcr (no 103) 

The leaves of Phytelephaa arc iLsod extensively at Tunuico for thatching 
houses. The thatch material is called cade, while the nuts arc colled tagmi 
Spruce gives cndi as the name of Phi^telephaa aeqmtonabti in ]']cuador. No 
doubt cade or cadi arc equivalents of Aala, which is a word for roof m the 
Quichua language of Peru, with katam and katakuni as verbs meaning to 
thatch The wide distribution of Quichua plant names and place names m 
South America is remarkable. The word tagaa or tahua m Quichua is the 
numeral four and may allude to the four nuts in each fruit, in the Peruvian 
speoicfl of Phytelephas The name ^wlo ]}onto or pnlu puniti, recorded by 
Spruce for Phytelephas macrocarpa m the Eastern Andes, may be equivalent 
to putUu puitUj (Middendorif 665), meaning m Quichua a square of four- 
parted knot, that would aptly describe the fruit The word anta, recorded 
by Seemann as the native name of Phytelephas in the Cupica district in the 
northwestern part of Colombia, means metal or copper m Quichua, and might 
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refer to the hardness of the seeds. Also the word chili is given (Holguin 83) 
as the name of the "tree that produces the vegetable ivoiy (ooroso)." 

The young male inflorescences are eaten at Tumaco, as soon as they begin 
to emerge from the spathe, when a rapid growth or expansion is taking place 
and the tissues are still soft. During the process of drying the surfaces of the 
peduncle and axis have a moist appearance like cured vanilla beans, as though 
an oily substance were being formed by fermentation. There is a strong and 
rather pungent odor, not unpleasant, suggestii^ bitter almonds. 

Phytelephas seemanni Cook 

Phytelephaa macrocarpa Scomann, Botany of the Herald, 205, pi. 45-47. 
1852-57. Not Phytelephas macrocarpa Ruiz and Pavon Syst Veg Peruv. 
1; 301. 1798 Phytelephas seemanm Cook, U. S Dept. Agric. Bur PI. 
Ind. Bull. 242 : 68. 1012 

"As already recogmzed by Spruce as far back as 1869, the name Phytele¬ 
phaa macrocarpa does not belong to the vegetable-ivory palm dcsoribc^ by 
Seemann from Panama (Botany of the Heraulf 1852-1857, pis. 45-47, p. 205). 
Two species, macrocarpa and microcarpay both from the eastern slopes of the 
Andes of Peru, were named by Ruiz and Pavon in connection with the original 
description of the ^nus Phytelephas^ but without distinctive characters other 
than the size of the fruits. S^mann did not know the Peruvian species, 
but was aware that the Panama palm was different from another Pf^telepha^ 
found by Purdie in the upper valley of the Magdalena River in Colombia, 
supposed by Karsten to represent Phytelephas mtcrocarpa. Spruce’s account 
of the true P. macrocarpa of Peru leaves no doubt that the Panama species 
is entirely distinct. It has the trunk decumbent and creeping instead of 
upright, the leaves with fewer, larger pinnae, the spathes two instead of three 
or four, the male flowers with 36 stamens instead of 150 to 280. The fruits 
also are larger and contain more numerous nuts, but with fewer fruits in a 
head."» 


The preceding note was published in relation to a shipment of seeds from 
Panama, but is somewhat misleading. The original locality of Soemann’s 
palm at Cupica is not in Panama territory, but it was supposed that ivory 
palms from Panama would represent the same species. Latrer it was found 
that palms from several districts in Panama were different and five of the 
local types were named as new species.^ 

The palm described and illustrated by Seemann differs from the Panama 
species in having the surface of the fruits divided into larger areas, with coarser 
spines and a stronger development of fibers in the cortex and mesooarp. A 
fruit specimen in the collection of the Department of Agriculture agrees 
closely with Seemann’s description and drawings. 

Spruce’s description of Phytelephas macrocarpa states that the trunk is 
very short and inclined or decumbent, while the trunk of P, seemarini grows 

* U. S. Dept. Agr., Bur. PI. Ind Bull. 242. Seeds and Plants Imported During the 
Period from April 1 to June 30, 1011, p. 68, No. 81116 Issued May 31, 1012. 

* Ivory Palms in Panama, IhiB Joubnal 3: 13S-148. 1013. 
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to 20 feet kmg, though riBing not more than 6 feet from the ground. The 
leaves of P, macrocarpa have about 100 pairs of pinnae, attaining 32 inches 
1} inches, while P. seemanni is credited with about 80 pinnae, 3 feet long 
and 2 indies broad. The fruits of P. macrocarpa usually ripen only 4 seeds, 
those of P. aeemannt 0 to 9 seeds, ‘^but generally 7.” The smaller number of 
stamens, 36, and the larger number of spathes, 4 or 5, are characters of P. 
seemannt. The so-called spathes may represent large bracts at the base of 
the female inflorescence, but in that case the large size and small number of 
the bracts would be distinctive of the species. 

Phytelephas karsteni Cook new species 

Phytelephas microcarpa Karsten, Florae Columbiae Sp. Sel. 1: 165 t. 82. 
1861, Spruce, Joum. Proo. Lann ^c. Bot. 11: 178. 1871. Not Phytelephas 
microcarpa Ruiz & Pavon, Syst. Vcg. Peniv. 1: 302. 1798 

Another ivory palm was described by Karsten from the valley of the Mag¬ 
dalena River, Colombia, with no trunk and the fruits usually with only 4 
seeds. As recogmzed by Spruce^, this species is distinct from Yartna micros 
carpa in the ab^nce of a distinct petiole as well as in the characters of the 
fruit. Karsten’s pAlm evidently is more closely related to the other Peruvian 
species, P. macrocarpaj which hkewiso has a 44ceded fruit with a fleshy pulp 
and female flowers of nearly the same size. Spruce says that there are 4 or 
6 stigmas in P. macrocarpa^ though only about 4 of the carpels are fertile, 
while Karsten’s figures show only 4 stigmas. The entire female flowers of 
P. karsteni are 9 cm. long, according to the natural-siije figures, while the 
flowers of P. tumacana must have lieen about 13 cm. long The styles and 
stigmas together are about 10 cm. long m P. macrocarpa, while m P. kar- 
stem they are 8 cm long The stamens of P macrocarpa are about 1.2 cm. 
long, those of P. karsteni 1 5 cm. Karsten’s figures of the female inflores¬ 
cence show an involucre of many ovate-acummatc broadly overlapping bracts, 
about 9 cm. by 4 cm The insertions of such bracts are indicated as promi¬ 
nent transverse ridges on the axis of the adult inflorescence. Spruce describes 
P. macrocarpa as having an involucre of many small subtnangular scales 
around the base of the fruit-heads, with the tips of the scales separating into 
fibers when the fruit is mature. 

Phytelephas longiflora Cook, new species 

Female inflorescence with on involucre of many large bracts arranged in 
several longitudinal rows, probably m 8 rows, with 7 bracts in each row, the 
lower bracts larger and very broad, the middle smaller, the upper, subtending 
the flowers, mu^ larger, triangular, about 8 cm. lon^ and 3 cm. broad; female 
flowers attaining nearly 20 cm.; sepals narrowly triangular, 7 to 9 cm. long 
by I to 1.3 cm. broad; petals narrowly lanceolate, light colored, 15 to 16 cm. 
long by 1.5 cm. bro^; staminodcs numerous, slender, 3 cm long; pistil 
about 18 cm. long, the ovary 1 cm. long by 1.2 cm. broad, the style nearly 11 
cm. long by 2 mm. thick, the stigmas 5, about 6 cm. long, about 1 mm. 
thick. 

Specimens and photographs of the infloresoence were obtamed in February, 
1913, by H. Pittier (no. 5867) from a palm in a public park at Caracas, Vene¬ 
zuela, of unknown origin, but probably from the western part of Venezuela. 
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The description and measurements are taken from photographs of a female 
inflorescence and of dissected female flowers in fresh conditic^, the flomr 
photographs in natural size. The specimens are not now accessible, but copies 
of the photographs have been deposited in the National Herbarium as repre¬ 
senting the tvpo material. 

The very largo flowers and the involucre of numerous bracts arranged in 
longitudinal rows are striking features, lliere is no indication of such an 
involucre in any of the descriptions of other species, or in the specimens that 
have been compared. The bracts of P. karaient arc much larger, and broader 
above the base, instead of being triangular. The bract scars of P. tumacana 
are fewer and brooder, and arc scattered over the upper half of the last joint 
of the spadix, instead of being arranged in close senes 

Palandra Cook, new genus 

Ivory palms related to Phytclephaaf with an erect columnar trunk, attain¬ 
ing a hei^t of 5 to 10 meters, roughened with prominent broadly tnangular 
le^-Bcars, covering the longer side of the short, oblique intemodes. I^eaveB 
numerous and large, with more than 100 pinnae on a side, inserted in groups 
of 3 to 5. Mole inflorescences forming a broad loose spike, the very hur^ 
male flowers borne on long slender pe^cels inserted on the axis in groups. 
Stamens long and slender as in PhyieleijhaSf but more numerous, exceeding 
1,000, forming a large spherical he^, m striking contrast with the sessile, 
crowded, tasscl-likc male flower of Phyielephas, Female inflorescence similar 
to that of PhytelephaSf the fruits armed with very large conical spines, the 
nuts rather narrow and oblong, the hilum sub-baaal, rather small and very 
prominent, or raised on a projecting rim of the shell and with the adhilum 
forming a distinct point or projecting spine. Seedling with a long burrowing 
cotyledon and two bladeless sheaths, the second very long, the first leaf com¬ 
pound with numerous pinnae, as in Phytelephaa 

The type species is Palandra aequatonaha (Spruce), described originally 
from the plain of Guay^uil but supposed to extend northward into Colombia. 
It is the largest of the ivory palms, with a t^ trunk and grouped pinnae that 
give it a distinct habit 

The Tumaco ivory palm, on account of its erect trunk, was supposed at 
first to represent the species that Bpruce had discovered in Ecuador, but it 
was clear from Spruce’s description that the male mflorescence was unlike that 
of PhytelephaSj and different also from Ammandra, Spruce’s account of the 
floral char^ters is confirmed by a senes of specimens and photographs obtained 
near Iluigra, Ecuador, October 23, 1918, by Dr. J. N. Itme, no 22585. 
Several characters not given by Spruce are supplied from these specimens. 
The U. S. National Herbarium also has a specimen from Balao, Ecuador, 
Eggers no 14701, from the herbarium of Captain John Donnell Smith. The 
specimens of Palandra from Huigra are accompanied by two fruit heads which 
have small external spines and broad nuts with a very lar^ mesial hilum. 
The occurrence of a species of Phytelephaa m the same locality as Palandra 
is suggested. 

The specimens of Palandra show sections of the male inflorescence with 
the very large male flowers borne on straight, slight tapering pedicels, 4 to 6 
cm. long, and 2 to 3 mm. wide m the dry condition. The stamens are long 
and slender, as in Phytelephaa, not the short minute stamens of Arnmandra, 
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but forming very large heads, 2 to 3 cm. in diameter, consisting of more than 
a thousand stamens, according to Spruce. The receptacle is not a thickened 
solid body as in Ammandra, but a flat expansion of the end of the pedicel 
with the margin showing minute rudiments of the floral envelopes, as in 
PhyieUphoB, The pedicels of the flowers are inserted on the axis in groups 
which may represent obsolete branches. It is remarkable that the branches 
have been suppressed while the pedicels have iicon elongated Since no 
other palm has such flowers or such pedicels, Palandra forms a strikingly 
distinct genus The interrupted or fastigiate pinnae are another umque 
character among the ivory palms, though a similar specialization appears in 
several genera of Cocaceae. The grouping of the pinnae on the rachis 
may have a genetic relation to the grouping of the flowers on the axis of the 
inflorescence 

Pedicellate flowers evidently were a primitive feature of the Phytclcphan- 
taccac, as in the Sabalaceae and Pscudophoenicaceae Even in the Cocaceae 
pedicellate flowers are indicated as an ancestral character. Flowers of du6aea, 
from palms growing at Santa Barbara, California, have pedicels from 2 to 8 
mm long. Although shortened or suppressed in PhyiclephaSf pedicels have 
been retained in Ammandra and greatly enlarged in Palandra, In contrast 
with such retention or increase of the pedicels and receptacles is the elimina¬ 
tion of the floral envelopes of the male flowers, which has gone much farther 
the Phytelephantaceae than in other families of palms. The opposite tend¬ 
encies are shown in the specializations of the female flowers of the ivory palms, 
which are not pedicellate and have larger floral envelopes than in any other 
family. 

Palandra aequatorialis (Spruce) Cook 

Phyielephas aequatorialis Spruce, Joum Proc. Linn. Soc Bot 11: 180- 
1871 

The palm is described by Spruce as having a stout, usually erect trunk 
15 to 20 feet high; leaves 30 feet lonp with very short petioles, pinnae nearly 
2 foot long insortcd on the rachis in groups of 3 or 4; male inflorescences 
exceeding 4 feet in length, emerging from two large spaihes, peduncle flattened, 
18 inches long, 2 mches wide; mole flowers numbering about 170, contoimog 
more than 1,000 stamens half an inch long, the fllaments longer than the 
anthers. The male flowers are noted as white on the label of the specimen 
collected by Eggers A photograph of "a male tagua palm" with grouped 
pinnae standing at different angles to the rachis, was published in the Bulletin 
of the Pan-Amencan Union, August 1913, from Esmeroldaa, Ecuador. 
Another photograph, also from Esmeraldas, shows a female palm with evenly 
spaced pinnae. 

From the specimens and photographs obtained by Dr Rose it appears 
that the palms near Huigra attaint a height of 12 meters or more with the 
trunk about 50 cm in diameter at the base, tapering sbghtly and nadually 
upwfiurd. The grouping of the pinnae is irregular, sometimes with 5 or 6 
pinnae together, and the lower pinnae wider apart than the upper. The 
number of pinnae appears to be about 120 on a side, on an adult palm with 
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leaves 6 or 6 meters long. The burrowing cot^edon of the seedling is aboat 
15 cm. long, the first sheath 8 cm., the second sheath 24 to 28 cm. and the 
first leaf a^ut 70 cm. long, with the sheaths soon resolved into fine simple 
fibers as in Ammandra. 

ZOOLOGY .—The occurrence of Naobranchia occidentalis on the 
Pacific Coast of the United States.^ Deooraciab V. ViLLADOiiiD, 
Stanford University, California (Communicated by David Stars 
Jordan). 

In April, 1925,1 collected specimens of parasitic copepods from the 
gills of Parophrys vetulua (Girard), taken from off Point Reyes, 
California in water about 50 fathoms deep. The flounder was 
taken in a "paranzella” net, operated by the trawlers, “Henrietta’' 
and “Three sisters” of the Paladini Fish Company, San Francisco. 

In the following June and July I made a trip to Puget Sound in the 
interest of my flat-fish studies. On July 6,7, and 8,1 was with Captain 
Fred Weisse of Snohomish, Washington, in his trawler, “Bonita,” 
fishing in Tulalip Harbor, Fort Susan Harbor, and Saratoga Passage, 
off Whidby Island, San Juan County. During this trip, I collected 
a number of the same parasites from the gills of Parophrys vetulus 
and Htpppylossmdes elassodon, both of which are common flounders 
of Puget ^und. They were all taken by an otter trawl at a depth of 
about 40 to 60 fathoms. On June 28,1925,1 collected a few of these 
parasites from the gills of Platichthys stellalus, the common floimder 
of the Pacific Coast of the United States. These floimders were 
taken from fish traps in Mutiny and Admiralty Bays in water of about 
10 fathoms. 

The specimens were sent to Professor Charles B Wilson, of West- 
field, Massachusetts, a specialist on the group. To quote Professor 
Wilson, “The parasites you sent me from the gills of the small flounder, 
Parophrys vetulus, prove to be Naobranchia ocddenlalis, one of the 
Lemaeopodidae. The only other specimens of this parasite known 
were five females and one male taken from the gills of the Pacific 
cod, Gadus macrocephalus, at Chignxk Bay, Alaska, by the “Albatross.” 
You have thus added a new host and have brou^t the parasite within 
the limits of the United States. I will keep the specimens and add 
them to the collection in the National Museum.” 

It is of interest to note that Naobranchia occidentalis is more common 


' Received February 12, 1027. 
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in th6 northern waters of the Pacific as it approaches its type locality, 
Chignik Bay, Alaska than in the southern part of its range. 

At the present writing, Naobranchia occidentalia is known to occur 
from Point Reyes, California to Chignik Bay, Alaska, in water from 
10 to about 50 fathoms deep, from the gills of the Pacific cod (Gadua 
macrocephaliis) and three flounders, namely: Parophrys vetuhia 
(Girard), the common California ''sole” or the sharp-nosed “sole" of 
Puget Sound; Platichthya atellatua (Pallas), the starry floimder; and 
HippogloasoideB eldsaodon Jordan & Gilbert, the rough-back “sole" 
or the mud “sole” of the Puget Sound. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

THE GEOLOGICAL SOCIETY 
424th meetiko 

The 424th meeting was held at the Cosmos Club, January 26, 1927, 
President Butts presiding. The Secretary announced the election to active 
membership of P. D. Trask and Marie Stadnichenko. 

Informal communicattons: O. E. Meinzek called attention to the Seventh 
Bienmal Report of the State Engineer of New Mexico, recently published, 
which IS hkely to escape the notice of geologists but which contains five brief 
papers on ground-water hydrology prepared by members of the Division of 
Groimd Water of the U. S. Geological Survey, These papers arc based on 
investigations that were made possible by appropriations of the State Legis¬ 
lature two years ago. They arc as follows 

1. The Roswell Artesian Basin, by A. G. Fiedler. This is a preliminary 
report on one of the most productive artesian basins m the United States, 
and is based on one of the most thorough and mtcnsivo studies of artesian 
conditions that has ever been made 

2. The geology and artesian uater prospects in the San Jose-Rto Pnerco 
Valleyf tn Sandoval County, by B. Coleman Renick. The geologic sec¬ 
tion includes rocks of pro-Cambrian, Pennsylvania, Permian, Tnassic, Ju¬ 
rassic (?), Cretaceous, Tertiary, Pleistocene, and Recent a^. Most of the 
strata arc turned up along the western slope of the Nacimiento and San 
Pedro mountains, forming an artesian structure. Artesian conditions were 

S '* ted by Doctor Rcmck, and have since been demonstrated by test 
g. Thus, this investigation furnishes an example of an ar^ian basin 
that was discovered m the course of regular field work by the Geologic^ Survey. 

3. Reconnaissance tn Socorro County^ by Kirk Bryan. This brief paper 
reports the results of a reconnaissance preliminary to a geologic and ground- 
water survey that is still to be oarried out. Shore features of an weient lalm, 
doubtless of Pleistocene age, were discovered in the San Augustin Plains, in 
Socorro and Catron counties. At its high stage, this lake reached above the 
present 6,900-foot contour, was at least 120 feet in maximum depth, and was 
about 25 miles long and 7 miles wide. 
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4. Reconnatasanoe in DeBaca County, by Kirk Bryan. This is likewise a 
brief report on a recornuussance preliminary to a more thorough investigation. 

5. Geology and ground-tvater resources of the drainage basin of Rio 
Penasco oJ^ve Hope, by B. Coleman Renick. The a^ described lies high 
up on the cast slope of the Sacramento Mountains and is underlain by cavern¬ 
ous hmestonc of the Chupadera formation (Permian) j where the main water 
table IS 600 to 1,000 feet below the surface. The region affords a striking 
example of perched bodies of ground water, l^is water is supported by shale 
strata interbedded with the limestone and gives ri^ to lai^ springs that 
furnish irrigation supphes and to one strong flowing well. Attention is 
c^lcd to the posaibuity of developing additional irrigation supplies from 
wells and of pumping the wells with water power developed by the pumped 
water on its way down to the irrigation district. 

W C. Aldln reported on the condition of the Gros Ventre landslide of 
June, 1925 

Program: Frank Reeves: Thrust faulting adjacent to the Highwood 
Mountains, Montana, The Highwood Mountains arc one of several isolated 
mountain groups that rise out of the plains in central Montana According 
to Weed and Pirsson, this mountain group consists of an erosional remnant 
of basaltic and trachyandesitic breccias, tuffs, and lava flows resting on an 
eroded surface underlain by Upper Cretaceous strata. Both the volcanic 
debns and underlying (yretaceous strata arc cross cut by several stocks and 
numerous dikes. 

l^'ield work by the author m the region during 1926 showed the presence of 
thnist faults m the upper Cretaccxius strata that are exposed on the plains 
to the north, northeast, and east of the mountains. These thrust faults in 
general are concentric to the mountain area and in other respects are similar to 
the thrust faults adjacent to the Dearpaw Mountains Considerable evidence 
was obtained during the field work which corroborated the author's earlier 
expressed belief that the thrust faulting of the region is confined to the upper 
part of the Colorado shale and overlying formations and that the underlying 
rocks arc neither folded or thrust-faulted. This shallow faulting, together 
with the fact that the faults are found only in that part of the plains toward 
which there is a plainsward dip from the mountains, makes it possible tooffer 
the same explanation for these thrust faults as that previously offered for the 
Bearpaw Mountain faulting—namely, that they are the result of the 
plainsward slipping, probably on bentonite beds, of the weak upper Creta¬ 
ceous strata, this slipping being brought about by the load of volcanic material 
and the earthquake shocks that accompanied the explosive phases of the 
volcanic eruptions. (Author's abstract,) 

W. H. Bradley: Tertiary and Recent fresh rooter algae reefs. Algae 
reefs are common m certain parts of the Green River formation of Colorcfio, 
Utah, and Wyoming, and assist in interpreting the geologic history of the 
formation. In order better to interpret these reefs, the recent ^al deposits 
of Green and Canandaigua Ijakes, N. Y., have also been studied. Micro¬ 
scopic blue-green and green algae by their photosynthesis precipitate calcium 
carbonate from tlie lake waters. If the clcposit is formed by one species it 
usually preserves the form of that plant, but if it is formed by a complex 
assemblage or felt of algae belonging to several species the deposit has instead 
a characteristic spongy or arborescent structure. The algal deposits have the 
form of isolated nodules, hemispherical or turbinate heads, and mammillary 
beds. Such forms are associated in reefs which may be narrow and fringing, 
broad, and bed-hke, or intermediate between these two depending upon the 
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shore and bottom profile of the lake in which they formed. Narrow fringing 
reefs fonn along steep shores because there the maximum depth at which 
fresh water alg^ deposits form rapidlpr is not far from the strand. Broad 
bed-like reefs on the other hand form m shallow flat-bottomed bays and the 
intermediate type on more or less gently sloping bottoms. Most of the algae 
reefs of the Green River formation are b^-like and ra^ m area from a 
fraction of an acre to several square miles They range in thickness from a 
few inches to about 18 f^t. About half of them consist of microcrystallino 
o^ite which has a distinctive spongy or arborescent microstnicture and 
probably were formed by an assemblage of several species of algae most of 
which were filamentous. Reefs with this microstructure have a vanety of 
megascopic forms none of which is of unusual interest. The remainder of the 
reefs in the Green River formation were built chiefly by a single alga, Chlo* 
reUopsts adontala Reis. This alga also fonns reefs m the Miocene lake beds 
of the Rhine Valley but so far as the writer can determine is elsewhere un¬ 
known. Most Chtorellopstn reefs arc laminated. This lamination is prob¬ 
ably annual and in a few reefs is well enough defined to estimate the rate of 
growth of the deposits. The annual deposit consists of a layer of Chlorellopsts 
colonies formed during the summer and a thin dense layer without algal 
structure which was formed in the winter. These supposed annual layers 
average about 6 millimeters thick and therefore the reef which is about 7 feet 
thick must have required at least 355 years to form The bed-likc algae 
reefs of the Green River formation indicate that the ancient lake bottom was 
nearly flat over large areas and was probably covered by only a thin sheet 
of water—perhaps lie tween 3 and 15 feet deep. L^irthermore the reefs seem 
to indicate Btal)ility of the lake level for penods of time measured m hundreds 
of years for they grew continuously. Such penods of stability suggest that 
at those times the lake maintained an outlet, for lakes in closed ba'^ins are 
extremely sensitive to cbmatic vanations and os a consc^iuence fluctuate 
gre*atly in volume. (AiUhor^s abstract,) 

F K. Matthks* Influence of secomiary faults ou the development of the 
Orand Canyon topography The plateau region through which the Grand 
Canyon is cut is commonly supposed to Ixj made up of several great, massive 
blocks delimited by north-south trending master faults. As a Tnatt(»r of 
fact, these plateau blocks, and more especially the Kaibab, are tmversed by 
numerous secondary faults of small throw and diverse trends. Being as a 
rule loci of relatively rapid erosion, these secondary faults have exerted a 
profound influence on the topographic development of the chasm. The 
positions and trends of many branch canyons, gulches, and minor recesses 
are determined by such faults, and in general the intricate, almost labyrinthine 
arrangement of the sculfiutural features of the PQubab section is expressive 
of the fracture system as a whole In the vast panorama that unfolds itself 
from any prominent point on the run of the Grand (Canyon the presence of 
the secondary faults is not readily detected by the unaided eye. So small, as a 
rule, is the throw of these faults that the offsets m the strata arc hardly 
notieeahlo. However, instrumental determinations of altitude on the sharply 
defined cliff tiers leave no doubt as to their reality. It wjw, m fact, in the 
course of the detailed topographic survey of the Grand Canyon, which was 
begun by the speaker in 1902, and has been completed n*ceiitly bv Kichard 
T. Evans, that the existence of the secondary faults was first revcalcil. The 
elevations required for the contouring of the cliff tiers (several tliousand were 
determined bv accurate trigonometric methods from planetablc stations oh 
both nras of the chasm) soon developed the fact that there is a sensible break 
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in the continuity of the strata along the axis of each major side canyon or 
important cross gulch, likewise at each accentuated constriction, gap, or 
recess, in the spurs that advance from the walls. Each outly^ butte, each 
^'temple,” was found to be carved from a separate block having an attitude 
or tilt of its own. The marked as 3 m 2 metry of the Kaibab section of the 
Grand Canyon (the course of the nver is on an average more than twice as 
far from the nm of the Kaibab Plateau as it is from the rim of the Coconino 
Plateau) is explained not merely by the greater height of the Kaibab Plateau, 
nor by the fact that the surface of that plateau drains southward, into the 
Grand Canyon, whereas the surface of the Coconino Plateau drtuns away 
from it, but m large measure also by the greater prevalence of secondary 
faults on the Kaibab side as compared with the Qiconino side. Toward 
the western margin of the Kaibab Plateau the secondary faults become 
progressively sparser, toward the eastern margm they become increasingly 
frequent and more closely spaced. The cbmax of fracturing is reached in the 
belt immediately west of tnc east Kaibab fault, where the Algonkian rooks 
arc broadly exposed To the oast of this master fault, on the other hand, the 
fracturing, as well as the flexing, rapidly die out in tho datlying strata of the 
Painted Desert. And there, significantly, side gulches are correspondingly 
rare. That the prevailing scarcity of side gulches m tho Painted Desert is 
not due simply to lack of water is shown by the fact that wherever a fault 
docs extend cast of the monoclme, there also is a gulch or at least a deep 
recess. 

The extreme head of the Grand Canyon illustrates in a more telling way 
than any other part of the chasm tho important r61e played by secondary 
fractures in the development of its topography. The chasm b^ns,—that 
is, it abruptly flares out from a width of a mile and a half in Marble Gorge 
to a width of eight miles (on the Kaibab side wholly) at the point where the 
Colorado reaches the base of the cast Kaibab monocline, but this circumstance 
alone does not account for tho remarkable and abrupt increase in width. At 
this point also begins the system of sccondaiy faults. As this system does not 
appear to extend northward along the Kaibab monocline (which m conse¬ 
quence presents the appearance of a sunple, gulhed dip slope), it seems prob¬ 
able that the multiphcity of fractures in the upper part of the Grand Canyon— 
particularly in the rc^non drained by Nankoweap, Kwagunt, and Chuar 
creeks—is closely associated with tho presence of the Algonkian strata, which 
form a lens of weak materials intercalated between the A^hean rocks and the 
Palaeozoic strata,—a lens that readily Buffered deformation, thereby causing a 
local intensification of tho fracturing of the overlying brittle strata. (Auth^s 
abstraei,) * 


425th MEETINO 

The 425th meeting was held at the Cosmos Club, February 0, 1027, 
President Butts presiding. The Secretary announced with regret the death 
of Dr. C. D. Walcott, Secretary of the Smithsonian Institution, former 
Director of the U. S. Geological Survey, and a Founder and former iSmdent 
of this Society. 

Informal Communicaiions: A. C. Spencer called attention to an interesting 
course in geophysica, which some members of the U. S. Geological Survey are 
taking offer^ at the Colorado School of Mines. 

C. E. Resser exhibited an aljgal ''water biscuit” collected by Sir Douglae 
Mawson from a temporaiy lake in southern Australia. 



SCAT 4,1937 


FBOCXEDINOa: GEOLOOZCAL SOCIETT 


335 


Program: William W. Rubbt: The origin of the Moivry shale. The 
Mowzy shale, a relatively thin member of hard platy shale in the lower part 
of the Upper Cretaceous series, is widespread throughout the northern 
Rooky Mountain States. Its peculiar li^ologic charactenstics are due 
chiefly to its hardness which in turn is caused bv the presence of a large 
amount of silica. The problem of the origin of this silica is thus a fun(£- 
mental problem in the origin of the Mowry shale. 

flel^ microKopio, and chemical evidence from the Mowry shale of the 
Black Hills remon and analog with similar siliceous shales elsewhere indicate 
almost certaimy that the silica in the Mowry shale was in some way derived 
from the alteration of volc^c ash. As a probable method of this derivation, 
it is suggosted that the original ash was unusually siliceous, that it was de- 
compoNaed by long exposure to sea water, and that silica dissolved from it was 
precipitated by the abundant decaying organic matter. A minor amount of 
secondary ailicification may have occurred during consolidation and weather¬ 
ing. The few tests of siliceous organisms found in the shale are considered 
merely incidental fossils. The small amounts of clay, silt, and sand in the 
Mowry shale may be in part more or less altered volcanic products and in 
part normal clastic sediments (Author's abstract.) 

Geoboe W. Stose: Possible postrCretaceous fauUtng in the Apj^aUxchians. 
The peneplain developed on the tops of South Mountain and the Valley 
ridges in Pennsylvania, called the Kittatinny peneplain, has no counterpart in 
the Piedmont It is supposed to have bwn entirely removed by erosion. 
The peneplain that caps the highest ndges of the Piedmont, called the 
Schooley peneplain and regarded of later age, is 350 to 500 feet lower. May 
It not that the Schooley peneplain is the Kittatinny faulted down? 

The Tnassic basin is bounded on the northwest by a normal fault of over 
6,000 feet vertical throw m the vicinity of Gettysburg. Part of this movement 
took place near the close of Triassic sedimentation, preceding the formation 
of fanglomerates at the foot of South Mountain The larger part of the 
movement took place after the deposition of the fanglomerate, the latest 
recorded Tnassic sediment. It is suggosted that at least part of this later 
movement occurred after peneplanation and evidence was produced in 
support of this view. 

Profiles at vanous places across the Appalachians in Pennsylvania were 
exhibited to show the effect of the application of this theory. The Kittatinny 
peneplain on South Mountam and the Valley ridges, 1600'-2000' elevation, 
becomes the Schooley peneplain m the Piedmont, 1240'“1500' elevation, 
with 360 to 500' displacement; the Wevorton peneplam on South Mountain 
and the Valley ndges, 1140' to 1600' elevation, Incomes the Honeybrook 
peneplam in the Piedmont, 750'-1100' elevation, with 400 to 500' displace¬ 
ment. 

The Harrisburg peneplain is not affected by the faulting. The hypothetical 
faulting therefore occurred between Weverton peneplanation and Hamsburg 
peneplmiation, probably at the close of the Cretaceous. (Author's abstract.) 

A. H. Redfield: Th^ Petroliferous Provinces of the United States. As the 
major physiographic divisions of the United States formulated in 1916 by a 
oommittee of the Association of American Geographers, beaded by Prof. 
N. M- Fennomon, are based pnmanly on regional structure, they constitute 
both a logical and a practical scheme of classifying the producing and potential 
oil fields of the Umted States. 

Petroleum and natural gas have been produced commereially in eight of 
these major divisions: the C^oastal Plain; the Appalachian Plateau; the 
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Central Lowland; the Great Plains; the Wyoming Basin; the Colorado 
Plateau; the Pacino YaUeys and the Pacific Coast Ranges (as well as some gas 
in the Aricansas Valley). In each of these major divisions of regionaJ struc¬ 
ture oil and gas occur under characteristic and distinctive conditions of 
structure and stratigraphy. {AiUhora' cAatract.) 

42Gth meeting 

The 426th meeting was held at the Cosmos Club, February 23, 1027, 
President Butts presiding. 

Informal Cornmunicationa: C. E. Resbek read letters of greetings from 
Secretary Walcott and Dr. A. F. Foeebte to Dr. E. O, Ulrich on the 
occasion of his 70th birthday. 

Program: ^thur M. Piper: Melalltferoua resources of Stiver City, Idaho. 

Silver City region of southwestern Idaho, one of the old precious metals 
mining camps of the Northwest, has product about 000,000 ounces of gold 
and 27,000,000 ounces of silver during the 60-year period from 1863 to 1923. 
Its decline as a generous producer h^ been a senous blow to the mining 
industry of the State, but geologic conditions suggest that its history is not 
yet closed. 

The secmencc of events in the legible geologic history has been: (1) in¬ 
trusion of nnc-grained argillite of possible Carboniferous age by late Mesozoic 
(?) gramte, the magma being sodic, highly sihceous, and low m iron and 
magnesia; (2) r^onal fractunng, (3) deposition of silver ores m the southern 
part of the region at Fbnt, accompam^ by mtrusion of differentiates from 
the gramte magma; (4) development of a mature erosion surface; (6) ex- 

f ilosive extrusion of 1,600 feet of coarse basaltic tuff in early Tertiary time, 
oUowed by quiet outwelhng of 500 feet of basalt flows; (6) outpounng of 
2flOO feet of rhyolite flows, the succession bemg broken by an erosion interval 
of unknown age and duration, (7) regional block faulting, (8) deposition of 
silver-gold ore deposits at Dcljamar and in War Eagle and Florida mountains, 
(9) regional faulting; (10) planation by sub-aenal agents; (11) deep dissection 
by glaciation and stream erosion. 

The geologic structure involves complex block faulting, not recognized 
heretofore, during three epochs of deformation The dominant direction of 
shear for the first epoch is represented by the northward-trending veins of the 
Flint district. The secondary fractures cause an ever-present polygonal 
blocking and sheeting of the gramte. Maximum crustal shortening was m a 
northeast-southwest direction, and the stresses were probably rotational. 
The second epoch involved high-anglo block faulting of the granite and ex- 
trusives, the fractures being controlled m position by those of the preceding 
epoch. Certain of the fractures m the acute angles of major crustal blocks, 
were loci of subsequent deposition of the silver-gold ores. The vertical 
component of displiwement along the major block faults is at least several 
hundred feet in some localities, and the shove along the fault planes is con¬ 
siderable. The third epoch of deformation is represented by prominent low- 
angle slicing, chiefly in the DeLamar distnet. These low-angle fractures 
have been thought to be older than the vein ^tem but the present investi¬ 
gation has reversed that conclusion. They are normal faults, and the down¬ 
throw amounts to several hundred feet, although the shove is probably 
as much as 1,000 to 1,200 feet. 

The ore deposits of the Flint district are found only in the granite. 
veins are filled fissures and the dominant gangue mineral is quartz, of which 
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the greater part is massive. The primary metallic minerals are the sulpha 
antimonidea of silver, almost every possible species being present, from silver* 
free stibnite on the one hand to argentito on the other. Pyrugyrite is the 
most abundant species. Small amounts of the arsenical silver minenJa 
are also present. These argentiferous minerals are diluted by stibnite, 
tetrahedntc, and jamesonitc, together with small amounts of ohaloopyrite, 
galena, sphalcnte, arsenopynte, and P 3 mte. Unusual species are miargyrite 
(AgaS'Sl^s), xanthooonitc (3Ag^-As^Ss), and stromeyerite (AgaS^CutS). 
Miaragyrito is quite widespread and rather plentiful in the flint and 
Florida Mountain ore deposits. The ratio of gold to silver in the ores is about 
1 to 700 by weight. 

The ore deposits of War Eagle and Florida mountains and of DeLamar 
extend upwara into the extrusives. The veins are filled fissures, vein breccias, 
and sihcified shear zones, the last two types occurring more frequently in the 
extrusives. Quartz is again the most abundant gangue mineral. A great 
deal of lamellar quartz, possibly pseudomorphous after calcite, is found at 
DeLamar, together with bcidelhte. The Florida Mountain veins are charac¬ 
terized by the presence of cellular calcitc, composed of thin plates each 
extended parallel to the basal plane and intersecting one another at random 
angles; of the potassio feldspar valenciamtc; and of beidcllite, which in many 
places constitutes the greater part of the vein filling. The younger deposits 
arc diiTerentiated from those of the Flint district by the presence of a con¬ 
siderable though variable portion of gold and by an abundance of selemdes. 
Gold occurs as the native metal, cluefly in the gold-silver alloy electrum. 
The comparatively rare silver selcnide naumannito (Ag^) equals or exceeds 
the abundance of argentite. Special mention should be mAm of owyheeite 
(essentially a silver-bearing jamesonite), and of the rare lead sclenide, 
clausthahte (PbSe). The non-argentiferous diluents are chalcopyrite, pyrite, 
galena, and sphalerite, although the ores contain but one or two per cent of 
these species. Stibnite, tetranedrite, and jamesomte are also present. The 
ratio of gold to silver varies from approximately 1 to 1 by weight in the 
primary zone of the Oro Fino vein of War Eagle Mountain to 1 to 139 at 
Florida Mountain. 

Enrichment of the oro deposits of Florida Mountain by selcnide minerals of 
probable supergene origin has been discovered by Dr. ¥, B. Laney, formerly 
of the United States Geological Survey. 

The ores are medium- or low-temperature deposits which show no change 
in mineralogy within the vertical range of mining deveJopment, some 1,700 
feet, except for the effects of supergene agents. Neitiier do they differ as 
they pass from one t 3 rpe of wall rock to another. It is to be expend there¬ 
fore, that the ore deposits will extend without significant change to depths 
greater than any yet attained by mining. (AiUhor^s abstract.) 

Walter N. White : Recent work on the discharge method of estimating ground 
water supplies. This paper describes an investigation begun in 1925 in the 
Escalante Valley, Utah, to develop the method, devised by G, E. P. Smith 
and described to the Geological Society of Washington on November 22,1923, 
for determining the quantities of water discharged from the zone of saturation 
by plants that habitually use ground water, such as alfalfa, greaaewood. and 
s^t grass. This method is based on daily fluctuations of the water table. 
Its purpose is to use the discheugo of the ground-water plants as a baris foT 
estimating the available supplies of ground water. Automatic water-stage 
recorders used on 33 wells m localities of ground-water plants showed that 
during the growing season there is a marked daily fluctuation of the water 
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table. ^ The water table generally goes down during the day time, when 
transpiration by the plants is rapid, and rises during the night, when there is 
little or no transpiration. The daily fluctuations begin in the spring with the 
appearance of foliar, and cease in the fall after kilbng frosts. They are 
ab^t in plowed fields, cleared lands, and tracts of sage brush. In a field of 
alfalfa the fluctuations were nearly absent for several days after the alfalfa 
was out. The maximum daily drawdown in wells observed dunng the investi¬ 
gation amounted to about mohes in a tract of greasewood and shadscalo, 
2} inches in a field of alfalfa, 3f inches in a salt-grass meadow, and 41 inches 
in a meadow of sed^ and associated marsh grasses. 

The quantities of water discharged each day were computed, in depth of 
water over the area, by the fonn^ y^24 r ± s. The quantity y is the 
specific yield, or quantity of water that drains out of the soil when the water 
table felines, expressed as a percentage of the volume of soil dramed. The 
quantity r is the hourly rate of nsc of the water table when the water table is 
at a mean elevation for the 24-hour period and there is no discharge from the 
zone of saturation. These conditions arc found approximately during the 
middle of the night. The quantity a, expressed by either the plus or the minus 
sign, is the net fall or rise of the water table dunng the 24-hour period. The 
specific yield was determined b^ experiments with 16-gage st^l cylinders, 
14 feet in diameter and 3 feet lugh, which were dnven into the soil directly 
above the water table so as to inclose undisturbed columns of soil of the 
types in which the recorded daily fiuctuations took place. After a cyhndor 
had been dnven it was converted into a water-tight vessel by soldenng to it 
a bottom of sheet steel, and the top was made proof against evaporation by 
means of a cover. A well was then sunk into the column of soil, through 
which measured quantities of water were added or withdrawn and in which 
the resultant water levels were measured. The specific yield computed from 
data obtamed from the undisturbed soil columns ranged between 2.4 and 
9 per cent. 

It was demonstrated by two independent sets of experiments that the 
results obtamed by appheation of the formula to the data derived from the 
recorders on the field wells are substantially correct, but more refined experi¬ 
ments of the same kind are to be made in 1927. (1) Throe soil tanks were 

used in which alfalfa, greasewood, and salt grass were grown. Each tank was 
provided with a recharge well, that fed water to the bottom of the soil column, 
and a shallow well that extended only slightly below the water table. The 
head in the recharge well was kept constant by means of an automatic device 
and the quantity of water fed into it dunng any mterval of time could be read 
from a gage. The shallow well showed the fluctuations of the water table and 
gave a daily curve similar to those obtamed in the field wells, inventones 
were made at frequent intervals during the day and night of the water added 
to the zone ctf saturation, the net increase or decrease of storage in this zone, 
and consequently the quantity of water discharged from this zone. (2) By 
means of a tank experiment, the quantity of water required to produce one 
pound of dry alfalfa was determm^. A measurement was then made of the 
quantity of dry alfalfa that was raised m a field under observation m which 
virtu^ly the entire water supply came from the zone of saturation, and the 
^antity of water consumed m the production of this alfalfa was computed. 
Ilaifl quantity agreed closely with that computed, by means of the formula, 
from the data obtained from an automatic recorder over a well in the same 
field. 
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Fstimatps were made of the rate of ground-water discharge from tracts 
having difTercnt itinds of vegetation and from tho entire discharge area 
under investigation, but those arc to be checked by more intensive work during 
the summer of 1927. 

This investigation was conducted under the direction of E. O. Meinser, 
geologist in charge of the division of fl^und water in tho United States 
Geological Survey, who gave valuable amnee at various stages in its progress 
both as to the methods to be apphed and as to the interpretation of the 
results. {AiUhor^a abairad.) 

George W. Sto^^k and Anna I. Jonas. Ordovicum shale and associated Uwa 
in southeastern Pennsylvania, The Ordovician shale, generally called Martins- 
burg but locally named Cocalico in the area north of Lanoa^r, occurs in a 
broad belt northwest of the Appalachian Valley and in several smaller areas 
south of the main Ix^lt. This shale, which overlies conformably Chambers- 
burg limestone of Black Biver age west of the Susquehanna, unconformably 
overlaps on older rocks to the eastward, chiefly Beekmantown limestone of 
Canadian age but also Allentown limestone of Ozarkian age and Elbrook 
limestone of Middle Cambrian age. 

In the vicinity of Jonestown, north of Lebanon, amygdaloidal basalt 
occurs at the base of the shale, resting on a floor of B^kmwtown limestone. 
Certain purple and green shales occur at about the same honson in the shido 
of the mam belt and in most of the smaller areas to the south, and these 
shales arc of volcanic origin according to the bebef of the writers. 

It is concluded that in this part of Pennsylvania uplift and erosion occurred 
in late Black River time, preceding Martinsburg shale deposition, and that 
dunng the same time basic lava was extruded from a vent near Jonestovm. 
This period of volcamc activity is synchronous with that which produced the 
purple and green shale of probable volcanic origin in this part of tho state and 
volcanic ash now preaerv^ in the form of bentonite in central Pennsylvania, 
in Virginia, Tennessee, Kentucky, and Alabama and hence it is suggested 
that some of theao ash eruptions may have come from the same vent as that 
from which the Jonestown lava came or from some near-by vent. {Authors^ 
abstract.) 

W. P. WooDRiNG, W. W. Rubey, SecTetones. 

BIOLOGICAL SOCIETY 
695th meeting 

The 695th meeting was held in the new assembly hall of the Cosmos Club 
October 23, 1926 at 8:10 p.m., with President Oberholseh m the chair and 
180 persons present. 

Alexander Wetmore gave an account of the 44th meeting of the Amenoan 
Ormthologists’ Union, recently held at Ottawa. Ho also gave a short account 
of Dr. William Mann's Afncan trip. 

C W. Stiles discussed the typification of the genus Sarcoptes. 

David Fairchild gave an account of his recent tnp through the tropics 
of the Old World. 

H. C. Oberholser reported, on the authority of another person, a curious 
case of the behavior of an English sparrow. The sparrow perched near a nest 
containing young robins. Each time that tho parent bird fed the young and 
flew away, the sparrow flew to the nest. When he lit on the nest, the young 
robins at once opened their mouths, whereupon ho immediately robbra the 
one that had just been fed of tho food that had been given it. 
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Owing to the nonarrival of the films intended for the evening’s program, it 
was necessary to postpone the announced program until the ne^ meeting. 
A very acceptable substitute was provided by Dr. B. W. J^eruann, who 
showed movmg pictures of the elephant seal taken on Guad^upe Island, 
Mexico, and of the Steller sea lion taken at AAo Nuevo Island near San 
Francisco. 


690th meeting 

The 696th meeting was held in the new assembly hall of the Cosmos Club 
November 6, 1926 at 8:06 p.m., with President Obehholskr in the chair and 
227 peiBons Tnesent. New members elected: J. C. Bloeker, Jr., Mrs. 
E. S. Cobb, H. H. Knight, Mart E. McClellan, Harold St. John. The 
promram was as follows* 

C. R, Abchemeieb, National Museum: A talk on gonUaa .—In 1916 the 
speator acoomp^ed Prof. R. L. Garner to the French Congo to obtain 
specimens of gorilla and chimpansce for the U. S. National Museum. Ijand- 
ing at Cap Lopes, they passed up the Ogolelli River to Lake N’kami. Near 
there the first TOrilla was seen, a young one captured by natives. A gorilla 
footprint seen here was fully 12 inches long. At Lake Ngovi fully 25 were 
seen together, making a raid on a plantain plantation, and a fine male was 
taken. From Ogouma a trip was roado to Eschira along a trail followed by 
Paul du Chaillu. At Kniso an old native was seen who claimed to have 
gone hunting with du Chaillu. Between Kniso and Ogouma, on the return 
mp, a fine gorilla was collected which is now mounted in the National 
Museum. It was 6 feet 3 inches high, weighed about 350 lbs., and had an 
expanse of 8 ft. Alto^ther about 75 gonilas were seen, of which 3 were 
collected. In general, ^e fierceness of the gorilla has been exaggerated. The 
animal usually retreats when possible, but if cornered or wounded fights 
fiercely. In the French Congo they occur in nearly cveiy kind of country. 
Some natives do not eat the flesh, while others are very fond of it. In the 
opinion of the speaker there arc not over 1,000 living goillas, and strict 
enforcement of the game laws is required to prevent their extermination. 

The paper was discussed by T. S. Palmer, C. W. Stiles, G. B. Sudworth, 
and others. 

The talk was followed by a five-reel picture, '^The Gorilla Hunt,'* taken 
by Ben Burbridge m the Lake Kivu region, and shown through the courtesy 
of the ''Film Booking Offices of America.” 

697tu MEETINO 

The 697th meeting was held in the new assembly hall of the Cosmos Club 
November 20, 1926, at 8:10 p.m., with President Oberholser in the chair 
and 84 pereons present. New member elected: H. S. Bernton. 

T. S. Palmer ^vc an account of the game preserve In the I^ake Kivu region 
in Africa, established in 1926 under the name "Parc Nacional Albert.” In 
this preserve, covering about 1,000 square miles, the Lake Kivu gorilla is 
given absolute protection. The area can be well policed except on the south, 
where it touches a mandate zone which may at first create some difficulties 
in administration. 

L. O. Howard stated that there is now hope of controllinfi^ the Opuntia 
pest in Australia by means of several species of mealybug which have l^n 
thorcRighly established. Through their attacks the pants become brittle ^ 
and diy. Unfortunately, one of the worst enemies of mealybugs in the 



242 J0T7BNAL OF THE WA8HIN0T0N AGADEKT OF SCtBKCBB VOL. 17, KO, 0 


world, Cryptolaemus morUrousierif is a native insect in Queenaland. The 
outcome of the struggle that is bound to arise will be watched with intereet. 

B. W. Evebkann, California Academy of Sciences: T?ie conwrvaUon qf fAc 
fishencB of the Pacific (illustrated) —^In natural resouroes of food or other 
commercud value, the Facifio is the richest of all the oceans. Of marine 
mammals, including fur seals, sea otters, whales and other cetaceans, sea 
lions, and the like, there are prooably nearly 50 species, most of them at one 
time exceedingly abundant but now seriously depleted, some of them already 
commercially extinct. The fisheries proper, especially the Pacific salmon, the 
most important fishery in the world, are all ^atly depleted as a result of 
inad^uate protection. The whale fishery is faring as badly. Of 7 or 8 
species founa on the California cos^ only one (the humpback) is now abundant 
enough to justify whabng operations. Of about 2,000 whales taken on the 
California coast smee 1918, over 00 per cent were of this one species; all the 
others arc already commercially exterminated. The Alaska fur seal herd 
which, through the killing of femmes in the sea, was reduced from two to three 
millions in 1870 to only 127,000 in 1911, has increased since 1912 to 760,(XX) 
in 1926, as a result of the protection afforded by the International Treaty of 
1012. There are remnants of more than a dosen other fur seal herds wfuch, 
if given international protection, can bo rehabilitated correspondingly. When 
international protection has been given to all the natural resources that fre« 
quent the high seas of the Pacific, they can easily be made to yield annually 
more than one billion dollare. (AiUhor^s abstract.) 

George F. Mitchell, Bureau of Chemistry. The story of tea (illustrated ).— 
The speaker described the propagation and cultivation of the tea plant, 
Thea sinensis, and the manufacture of commercial tea. He used this as a 
background against which to show the possibilities of cassina (Ilex pomiiaria), 
an mdigenous plant growing along the coast from the James lUver in Viremia 
to the liio Grande in Texas. Man m his natural state, that is, unaided by 
scientific research, discovered and utilized all of those beverage^roducing 
plants which yield the alkaloidal principle, caffeine, as the tea, coffee, Para¬ 
guay tea, guarana, and cassina plants. Experiments have shown that cassina 
can be pn^uced in this country for very much less than the cost of importii^ 
commercial tea, owing to the advantages that the cassina offers over tea, in 
both the growing and curing of the leaves. Tea leaves must be collected by 
hand, as only the young leaves contain the desired qualities. The cassina 

[ )lant, however, con be harvested by machinery and the leaves removed by 
ivo steam, as all of the leaves can be used in the manufacture of cassina tea. 
The branches are then cut up by machinery and furnish at least 90 per cent of 
the fuel for operating the factory. Power and Chesnut have found as mudi 
as 1.07 per cent of caSTeinc in the leaves of cassina, the tannin content of which 
is much less than that of commercial tea. Experiments with cassina and 
experience in the growing and manufacture of tea in this country have con¬ 
vinced the speaker that cured cassina can be produced on a scale comparable 
with the tea gardens of the F^ast Indi^ for about four cents per pound. 
Cassina can be made into green and black cassina, which are compMirable with 
the average green and black tea, and also mto matd products similar to the 
Yerba Mate used extensively in South America. Cui^ cassina Is not only 
being used as a beverajge similar to tea and coffee, but also in producing flavor¬ 
ing sirups and flavoring extracts. At the end of the address, carbonated 
cassina was served to the gathering to demonstrate its use as a flavoring 
sirup. (Author^s absltract.) 
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608th uebtino 

The 608th meeting was held in the assembly hall of the Cosmos Club 
l^ecember 4, lOSM, at 8 : 10 p.m., with Vice-presidcDt Chahblibs in the chair 
and 100 pexmns present. Now member elected: D. D. Streeter. 

H. D. f^SH, Univezaity of Pittsburg; A canoe tnp through British Outana 
(illustrated).—^Tbe speaker described the botanic garden at Georgetown and 
Beebe’s laboratory at Cartabo, which ho occupied with 20 students in 1025. 
Colored dddes of many of the characteristic animalB of the region were shown. 
The method of hunting of the natives, who build platforms over small clear 
spaces in the forest and watch for game, was described. The speaker then 

? %ve an account of a canoe trip to Kaieteur Falls, 750 feet high, on the 
Otaro ^ver, with splendid photographs of the Falls. He hopes to establish 
a biolcmcal station at this point. 

G. C. Leach, Bureau of Fisheries: Trout propagcUum by the Bureau of 
Fisheries (illuBtnd;ed).—The Bureau of Fisheries, which has developed from 
the U, S. Fish Commission established in 1871, is divided into the Scientific 
DivisioD, havinjs char^ of fisheries investigations; the Division of Fisheries 
Industries, having as its object the collection of statistics and the rendering 
of aid to the commercial fisheries in marketing their products; the Alaska 
Division, having charge of the enforcement of regulations cover^ the pro¬ 
tection of the Alaska salmon, and also of the seals on the Pribfiof Islands; 
and the Division of Fish Culture, having charge of the propagation and dis¬ 
tribution of fishes throughout the United Statra and Alaslm. There are 35 
regular hatcheries and 65 sub-hatcheries. The Division of Fish Culture 
employs approximately 450 persona. The output of fish during the fisoid 
year 1026 was 5,232,000,000. Approximatelv 35 species of fish are propa- 
g^d by the Bureau of Fisheries. Methoos of propa^tion vary widely. 
Brook trout and rainbow trout yield to artificial propa^tion better than any 
other species. The brood stock at the hatchenes is held in ponds and the 
eggs are taken at certain seasons of the year and placed in hatching troughs 
where they are incubated in water having a temperature of 40® to 56®F. 
Brook trout eggs are collected dunng October, November, and December. 
They require approximatety 30 to 35 days to hatch m a temperature of 50®F. 
Rainbow trout spawn dunng April and May, their incubation penod being 
approximately the same as brook trout. The young fish are supplied with a 
yolk sac which contains enough food to last for 30 days. After absorption of 
the food sac the fish are fed on such artificial food as beef heart or b^f liver 
ground to a pulp They are distnbuted or placed in streams when about two 
to four inches m length. Those held at the hatcheries for future brood stock 
reach the spawning age at from 2 to 3 years. An average 3-year-old brook 
trout will yield approximately 800 eggs. The eggs average from 350 to 500 
per fluid ounce. The trout hatchenes are located in the mountain States in 
the East and West. Brook trout and rainbow trout are not propagated 
farther South than North Carolina and Tennessee. They prefer swift cool 
streams with gravelly bottoms. (Author^s abstract.) S. F. Blake, Recording 
Secretary. 
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SCIENTIFIC NOTES AND NEWS 

The Petrolc^iata’ Club met at the Geophysical Laboratoiy on April 19. 
Program: R. W. Goranbon, Density of subcriutal material from gravity 
measurements; G. W. Morey, The sydem, SiOi — HiO; E G. Zibb, The 
concentration of metallic conattiuenis by fumarolic activity. Example, iShe 
Valley of Ten Thousand Smokes. Officers for the next season were elected, 
as follows: Secretary, Georob Tunell; Steering Committee, It. H. Adams, 
W. F. Foshaq, J. Gilluly. A field trip in the vicinity of Baltimore, under 
the guidance of J. T. Sinoewald, was decided upon for May 7. 

^bttuarp 

Dr. William Healy Dall, a member of the Academy, died in Washington 
March 27, 1927, at the age of 81 years. Dr. Dall was bom in Boston, Maas., 
and was ^ucated in New England schools His interest in natural history 
led him to become a pupil in natural sciences under Louis Agassia, and his 
most important work was in that branch of knowledge, thou^ his interests 
were very wide and his early contributions to anthropology, geology, and 
gcoCTaphy of Alaska rank high. In his later years Dr Dall was one of the 
world’s foremost students of recent and fossil Mollusca, his studies ceasing 
only with the inception of ill health two months before his death. He was 
for more than forty years Paleontologist in the U. S. Geological Survey and 
Honorary Curator of Mollusks in the National Museum. 
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Standley, U. S. National Museum.' 

The eighteen plants here descril>ed as new are chiefly Costa Rican, 
and the greater part of them are based upon material collected by 
the writer. Many of these new species belong to the Araceae and 
Bromeliaceae, families in which the (^)8ta Rican flora is exceptionally 
rich. Wf)rthy of special note is the new Gynandromia described from 
Costa Rica. This plant is strikingly beautiful because of its red 
flowers, and is well worthy of cultivation for ornamental purposes. 

Anthurium tilaranense Standi, sp nov 

Plant epiphytic, the caudex very short or elongate, the intemodes abbre¬ 
viated, the cataphylls weathering into coarse persistent fibers; petioles 15-20 
cm. long, slender, shallowly sulcatc on the upper side, geniculate J.5-2 cm. 
below the base of the blade; leaf blades firm-coriaccous, green, glabrous, 
deeply J^-lobed to within 3 5 cm. of the base, 16-22 cm. long and of equal or 
greater breadth, the basal lobes 11-14 cm. long, oblong, 2.5-4 cm wide, 
rounded at apex, convex on the lower margm, concave on the inner, the 
terminal lobe narrowly oblong, 16-22 cm. long, 3-5.5 cm. wide, abruptly 
narrowed to the cuspidate-acuminate apex, the 2 basal nerves divergent at 
an angle of about 80 degrees, margined to the base, the secondary nerves 
of the terminal lobe about 17 on each side, ascending at an acute angle, 
anastomosing remote from the margin to form a conspicuous collective nerve, 
all the nerves slender but prominent beneath; peduncles 7-15 cm. long; 
spathc oblong or ovate-oblong, 3-7 cm. long, 1 2-2 6 cm wide, green, rounded 
and cuspidate at apex, united for about 1.5 cm. with the peduncle; spadix 
sessile, cylindno, rounded at apex, very densely many-flowerwl, 4-7 cm. 
long, 6-12 mm. thick, green or reddish. 

> Published by permission of the Secretary of the fimithaonian Institution For the 
last preceding paper of this series see page 150 of this volume of The Jouhnal Received 
March 23, 1027 
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Type in the U. S National Herbarium, no. 1,254,677, collected on tree 
in moist forest at Qucbrada Serena, southeast of Tilardn, Guanacaste, Costa 
Rica, altitude about 700 meters, January 27, 1926, by Paul C. Standi^ and 
Juvenal Valerio (no. 46;ilU). Collected also at Los Ayotes, near Tilar^, 
Standky & Valeno 45586 

In general appearance as well as in techmcal characters this plant resembles 
Kngler’s illustration^ of A, denudatum Englcr, a Colombian species. In 
that, however, the leaves arc essentially different, the lateral lobes being 
reSexed rather than directed forward, as m the Costa Rican plant. An- 
ihurtum tilaranense is strikingly different in foliage characters from any 
other species known from Central America. 

Anthurium hypoleucum Standi, sp. nov. 

Petioles about 18 cm. long and nearly 1 cm thick, shallowly aulcate above, 
geniculate at apex, leaf blades narrowly lance-oblong, 47-55 cm. long, 11-13 
cm. wide, narrowed from below the middle to the obtuse apex, rounded at 
base, thick-coriaceous, green above, glaucous beneath, the costa very stout 
and prominent, the main lateral nerves slender but prominent, about 22 on 
each side, anastomosing to form a conspicuous collective nerve about 1 cm. 
from the margin; peduncle 30-50 cm. long, stout; spathe green, ovate-oblong, 
2.5-4 cm. long, 1.5-2 cm. wide, cuspidate-acuminate, spadix in anthesis 
cSylindric, sessile, slightly narrowed upward, 5,5 cm. long, 9 mm. thick, very 
densely many-flowered. 

Type in the U. S. National Herbarium, no. 932125, collected on rocks at 
Santa Rosa, Guatemala, altitude 1,600 meters, April, 1908, by H. von Tuerck- 
heim (no 11.2214). Collected also at Mazatenango, Guatemala, November, 
1914, ft. Tejada 306. 

The strongly glaucous lower surface of the leaves is a character not found 
in any other Central American Anthunum with which I am familiar 

Pltcaimia Valerii Standi., sp. nov 

Leaves unknown, only the inflorescence at hand; inflorescence paniculate, 
long-stalked, the panicle about 60 cm. long, twice branched, glabrous through¬ 
out, the branches few, the lowest about 17 cm. long, rachises slender, smooth, 
terete, many-flowered, the intemodcs 4-10 mm. long; primary bracts withered 
and fallen; bractlets lanceolate, greenish, scarious-margined, much shorter 
than the i^icels, their margins free but often involute about the pedicel; 
pedicels 5-7 mm long, the flowers deflexed, inferior portion of ovary tur¬ 
binate, 4-5 mm. long, usually bluntly vcmicitlose; sepals lanceolate, about 
9 mm. long and 3 mm. wide, long-acuminate, green, glumaceous, with scanous 
margins; petals eligulate, linear, 2 cm. long, red, obtuse or acutish, stamens 
slightly snorter than the petals, stigmas exceeding the petals; free portion 
of the capsule lanceolate, 1.5 cm long, subulate-attenuate; seeds veiy numer¬ 
ous, browmsh, filiform, about 6 mm long. 

Type in the U. S. National Herbanum, no. 1,306,886, collected on steep 
bank at La Hondura, Province of San Jos5, Costa Rica, altitude about 1,500 
meters, March 9, 1926, by Juvenal Valerio (Standley 51879). 

> Pflanienrcich IV 2SB: 263. 1905 
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The plant grew in such a difficult situation that the leaves could not bo 
reached, and it was only with considerable risk that the inflorescence was 
secured. The species belongs to Mez’s section Ehgulataef and is perhaps 
related to PUcaimia mida Baker, of British Guiana. 

Pitcaimia flaviflora Standi, sp. nov. 

Plants terrestrial or epiphytic, petioles about 25 cm. long, slender, the 
margins densely armed below with slender, divaricate, dark brown spines 
2-3 mm. long, the upper part of the petiole with few distant minute teeth; 
leaf blades oblanceolate, about 65 cm. long and 9 5 cm wide, acute, long- 
attenuate to the base and decurrent upon the petiole, thin, glabrous or nearly 
so, inflorescence about a meter high, simple, the flowers sccund, sessile or on 
very short, thick pedicels, forming a dense spike 30 cm. long, the rachis 
obscurely tomentose; bracts large, soon withering, membranaceous, slightly 
tomcntulosc, covering the buils, sepals distinct, symmetric, equal, lanceolate, 
3 cm long, thick, long-attenuate to a subulate tip, dark red, slightly tomentu- 
lose above, petals orange, glabrous, narrowly spatulate, 4.5 cm. long, 8~ll 
mm. wide, near the base 4 mm wide, obtuse or rounded at apex, eligulate; 
fllaments 3 3 cm long, tlie anthers 1 cm long. 

Type in the U. S. National Herbarium, no. 1,220,103, collected at La Palma, 
Province of San Jos^, Costa Rica, altitude about 1,600 meters, February 3, 
1924, by Paul (/. Standloy (no. 33091), 

The orange color of the petals distinguishes this species from most of those 
known from Central America. 

Tillandsia guanacastensis Standi, sp. nov. 

Plants epiphytic, solitary, 15-17 cm high, the scape 7-9 cm. long; leaves 
very numerous, densely rosulate, the inner ones 7-18 cm long, the outer 
shorter, erect or recurved, somewhat inflated at base, the sheatns 2-3 cm. 
wide, aliruptly or gradually narrowed into the long-attenuate blades, subulate 
at apex, grayish, densely covered with closely appressed scales, inflorescence 
equaling or slightly surpassmg the leaves, flabellate, composed of 2 or 3 
clustered spikes; spikes 3-5 cm. long, 12 to 19-flowercd, dense, distichous, 
the bracts and flowers inserted obliquely; bracts coriaceous, about 4 mm 
long, green, rounded on the back, sparsely whitish-lopidotfi, obtuse or rounded 
at apex, shorter than the sepals; flowers sessile; sepals broadly elliptic, asym¬ 
metric, 5 mm. long, rounded at apex, glabrate but very sparsely and obscurely 
lepidoto; capsules cyli^idnc, 18 mm. long and 2 5 mm thick, apiculatc, seeds 
pale brown, 2 mm. long, the hairs white, 1 cm long. 

Type in the U. 9. National Herbanum, no 1,254,424, collected in moist 
forest at La Tejona, north of TilarAn, Guanacastc, C^osta Rica, altitude alxiut 
650 meters, January 25, 1926, by Paul C. Standley and Juvenal Valeno 
(no. 46045). Collected also in the same general region, at Naranjos Agrios, 
Standley & Valeno 46391. 

Closely related to T Tonduziana Mez, also Costa Rican, but in that species 
the inflorescence is pinnate and much elongate, and the sepals and bracts 
coarsely brown-furfuraceous. 
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Tillandsifl orthlutha Standi, Bp, nov. 

Plants epiphytic, solitary, about 30 cm. high, aoaulcscent; leaves numer¬ 
ous, densely rosulatc, mostly 20-28 cm. long, erect or ascending, conspicuously 
inflated at base, sheaths about 7 cm. long and 5.5 cm. wide, brown, thm, 
abruptly contracted into the blades, these 1.5-2 cm. wide just above the 
sheath, long-attenuate to a slender involute-subulate tip, grayish, densely 
covered with minute, whitish, closely appressed scales; inflorescence exceed¬ 
ing the leaves, the cauline bracts loosely inflated, much exceeding the inters 
nc^es, erect; inflorescence twice pinnate, 7-8 cm. long, dense, the primary 
bracts ovate, 2-3 cm. long, cquahng or exceeding the spikes, acuminate, thin, 
brovm, densely and coarsely brown-furfuracoous, spikes approximate, 6-10, 
distichous, about 12 nim. wide and 2 cm long or shorter, 3 to 8-flowered, the 
flowers and bracts obliquely inserted, the spikes erect or strongly ascending; 
bracts 5-7 mm long, shorter than the sepals, obtuse, rigid, brown-furfur^ 
aceous; sepals asymmetric, oval, 5 mm. long, rounded at apex, rigid, brown- 
furfuraceouB, the mner one keeled dorsally; capsule terete, 2 cm. long, subu¬ 
late-acuminate, glabrous, the valves 5 mm. wide; seeds brown, 1.^2 mm. 
long, the white hairs 1.5 cm long. 

Type in the U S National Herbarium, no 1,252,715, collected in wet 
forest at Laguna dc la (]honta, northeast of Santa Maria de Dota, Province 
of San Job 6, Costa Rica, altitude 2,100 meters, December 18, 1925, by Paul 
C. Standley (no 42312) No 42348, from the same locality, represents the 
same species 

This Ttllandsia, also, is close to T Tonduziana Mez, but in that the pin¬ 
nate inflorescence is elongate and open, its rachis flexuous (not thick and 
straight, as in T. orthantha), and the branches usually reflexed. 

Renealmia erythrocarpa Standi., sp. nov. 

Plants small, 60-120 cm high, slender, leafy, the stems solitary or clus¬ 
tered, arising from slender rootstocks; lowest sheaths without blades, some¬ 
what puberulent; upper shcatlis glabrous or nearly so, nerved, the auricles 
extended about 2 mm. beyond the sheath, naked portion of the petiole about 
1 cm long; leaf blades snmll, lancc-oblong, 11-16 cm, long, 2^ cm. wide, 
long-acuminate, acute at base, thin, green on lioth surfaces, glabrous, panicles 
several, rising from the rootstock, asccndingi the slender peduncle 5.5 cm. 
long, the bracts suberect, 1.5 cm. long, the inflorescence 2-3 cm. long, densely 
few-flowered, the rachis slightly flexuous, hirtellous, the bracts lanceolate, 
1-1.5 cm. long, green, hirtellous, attenuate, flower clusters 2 or 3-flowered, 
the pedicels 2-3 mm. long, calyx in fruit about 7 mm. long, puberulent, fruit 
scarlet, lanceolate in outline, glabrous, about 18 mm. long and 6 mm. thick 
near the base, attenuate to the apex, finely costate; seeds about 12, truncate 
at one or both ends, grayish, about 3 mm long. 

Type in the U. S. National Herbarium, no. 1,254,613, collected in moist 
forest at Naranjos Agrios, near Tilarin, (juanacaste, ("osta Rica, altitude 
about 700 meters, January 29,1926, by Paul C Standley and Juvenal Valerio 
(no. 46373). 

Related to R. humtlis (A. Rich.) Peters , which has been found in Panama, 
but in that species the leaves are much narrowed, and the globose fruit scarcely 
half as long and few-seeded. 
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Renealmla concinna Standi., ap. nov. 

Plants 15 m. high or smaller; loaf sheaths scaberulous-puhcrulent, many- 
nerved, the petioles usually obsolete; leaf blades oblanceolate, 30-50 cm. 
long, 5.5-7.5 cm. wide, acute or acuminate, long-attenuate to base, thin, 
green and glabrous above, beneath slightly paler, sparsely and minutely 
pilose with slender spreading hairs; panicles erect, arising from the base of 
the plant, the peduncle slender, 9 cm. long or more, pubescent, the bracts 
erect, scarious, much shorter than the intemodos; inflorescence 13 cm long 
and 2-3 cm. broad, interrupted, the rachis puberulent, the bracts oblong- 
ovate to lanceolate, 1-1.5 cm. long, thin, puberulent, deciduous, inconspicu¬ 
ous, flower clusters dense, 4 or 5-flowered, the peduncle 2-3 mm. long, the 
bractlets ovate, acute, about 8 mm long, the peilicels puberulent, in fruit 
up to 5 mm long; calyx green, 5 ram. long, pubcTulent, the 3 lobes rounded; 
fruit globose, 7 ram. long, red, costate, thinly puberulent, seeds about 4, 
3-4 mm. long, very irregular, brown. 

Type in the U S National Herbarium, no 1,227,906, collected in wet 
forest at Gu4.piles, Province of Lim6n, Crista Rica, altitude about 300 meters^ 
March 12, 1924, by Paul C Standloy (no 37355). No 37511 from the same 
locality belongs to the same species. 

Renealmia mexioana Klotzsch is closely related, but diflers m its more lax 
inflorescence, glabrous ovary, and more numerous seeds. 

Renealmia densiflora Standi., sp nov. 

Plants large, 1.5-2.5 m. high; leaf sheaths brownish, thin, many-nerved^ 
mmutely puberulent or glabratc, petioles obsolete, leaf blades obloug-obovate, 
25-00 cm long, 9-17 cm. wide, rounded and caudate-cuspidate at apex, acute 
at base, thin, green and glabrous above, slightly paler lieneath and minutely 
pilose, inflorescence arising from the base of the plant, erect, 35-90 cm high, 
the peduncle finely pubescent, stout, striate, the sheaths broad, inflated, 
roundc<l at apex, puberulent, erect, shorter than the intornodcs, often less 
than half os long; panicles cylmdnc and very dense, 7-14 cm long, il-4 5 cm. 
thick, the bracts roniform or rounded-ovate, about 1 5 cm. long and usually 
broader, rounded or apiculate at apex, green, firm, puberulent or glabratc^ 
persistent, flower clusters sessile, few-flowered, very dense, the flowers sossilo 
or nearly so, bractlets lance-oblong, ovary densely pubiTulent, calyx red^ 
6 mm long, deeply 3-lobed, the lobes ovate, obtuse, puberulent or glabratc; 
fruit subglobose, glabrate, 5-9 mra. long, finely costatc, seeds 0, subglobosc^ 
brown, 2 o mm long 

Type in the U. S. National Herbarium, no. 1,227,705, collected in wet 
forest at La Coloinbiana Farm, Province of Lim6n, Costa Rica, altitude 
about 70 meters, March 7, 1924, by Paul C Standlcy (no 36944) The 
following additional collections arc referred here 

Panama: Around Dos Bocas, Rfo Fat6 Valley, Province of CoFm, alt. 
40-80 m., PtUtcr 4213. Forests around l^ierto Obaldfa, San Rhis coasts 
at sea level, Pxttier 4327. 

Renealmia evaUata Lf is distinguished from the present plant by its 
larger siae, ampler inflorescence, and the very large bracts of the scapo. 
R. mexieana Klotzsch is similar in habit, but has an open mflorosccnce, 
glabrous ovary, and more numerous seeds. 

Pittier reports the vernacular name “raata Andrea” from Puerto Obaldfa. 
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CaUthea cleistantha Standi., sp. nov. 

lA^avGS all ansing from a short thick rootstock, sheaths 18 cm. long, narrow, 
green, glabrous, attenuate to apex; petioles about 4.5 cm. long, slender, 
glabrous; loaf blades clliptic-oblong, asymmetne, about 25 cm. long and 0.5 
cm. wide, abruptly, oblupicly, and shortly cuspidate-acuminate, acute at 
base and abruptly dccurront upon the petiole, thin, green on both surfaces, 
glabrous; spikes ascending, about 3 cm. long and 1.5 cm broad, arising directly 
from the rootstock on a peduncle 1.5 cm. long, this covered by the large thin 
bracts borne at its base; bracts of the spike about 5, erect, crowded, ovate 
or lancc-ovate, acuminate, about 3 cm. long, whitish, glabrous or nearly so, 
somewhat distichous; flowers 4 in each bract, sessile, the bractlcts linear, 2.6 
cm. long; ovary glabrous, sepals linear, glabrous, 2 5 cm. long; corolla dark 
red-purple, 3 cm. long 

TVjx* m the U S National Herbarium, no 1,229,179, collected in wet 
forest near Ouiipiles, Province of L]m67i, Costa Rica, altitude about 400 
meters, March 12, 192t, by Paul C Standlcy (no 37114). 

I have seen no material of C. PiUien Schum , described from the same 
general region but, judging from the description, it is closely related to the 
prea(‘nt plant C FiUien is described as being much larger, more than a 
meter high, with decumbent spikes having internodes as much as 5 cm long. 

CaUthea marantifolU Standi, sp nov. 

Plants small, about (U) cm high, very slender, leafy, the leaves about 6; 
sheaths green, thin, slightly puberulent or glabrate, attenuate to apex, petioles 
slender, 7 cm. long or less, glabrous, the callous 1.5 cm. long; leaf blades 
lance-oblong, about 19 cm long and 4.5 cm. wide, acuminate, at base acute, 
thin, green on both sides, very minutely puberulent bencAth, especially on 
the costa; leaf at base of the inflorescence sessile except for the callous, the 
bla<lci 12 cm long; spike ellipsoid, 2.3 cm long, 1 .5 cm. wide, the peduncle 9 
cm long, puberulent above; bracts about 5, spirally arranged, yellowish green, 
appreaseil-pilose, about 18 mm long, rounded at apex, finely nerved. 

Type in the U. S National Herbarium, no. 1,254,038, collected in wet 
forest at K\ Arena!, Province of Guanacaste, Costa Rica, altitude 48.') meters, 
January 18, 192C, by Paul C. Standley and Juvenal Valerio (no. 45310) 

This may be only a reduced form of C macrosepala Schum , but that is 
normally much larger in all its parts, with proportionately broader leaves 
and more numerous bracts 

Stellaria nubigena Standi, sp. nov. 

Prostrate or procumbent perennial, forming loose clumps or mats, the 
stems numerous, slender, 4 15 cm long, glabrous, often densely leafy, the 
internodes 5-15 mm long, leaves narrowly lance-oblong to oblanceolate-ob- 
long. G- 12 mm long, 2-4 nun wide, acute, with a somewhat callous tip, 
sessile or often narrowed to a short pctiolc-hkc base, thick and firm, 1-iierved, 
the costa stout, salient beneath, glabrous, but the petiolifonn base frequently 
villous-cihate, sometimes densely so; flowers mostly axillary and sohtary, 
sometimes in 2 or 3-flowerod cymes, the fiodicels erect or ascending, 7-10 mm. 
long, glabrous, sepals 5, narrowly lance-oblong, 2 mm long (in fruit nearly 
3 mm long), atlenuatc-acummate, glabrous, stiff, erect, green, the margins 
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floarious and whitish; petals white, shorter than the sepals; styles3; capsule 
ovoid, obtuse, equahng the sepals, 6-valvate, the margins of the valves re¬ 
curved; seeds about 10, reniform-globose, slightly compressed, brown, 
granular. 

Type in the U. S. National Herbarium, no. 1,229,094, collected on wet bank 
on the southern slope of Tumalba Volcano, near the Finca del Volc^n de 
Turrialba, Costa Rica, altitude about 2,3(K) meters, February 22, 1924, by 
Paul C Standley (no. 35344). The following collections also arc referable 
to this species' 

Costa Rica- Las Nubes, Province of San Josd, alt. 1,.500-1,900 m , Stand- 
ley 38736, 38829, 38784. 

Only four other species of Stellaria are known from Central America All 
of them differ from the plant here described in having ovate to deltoid leaves 
and villous or glandular pedicels. 

Sisymbrium costaricense Standi, sp. nov. 

Coarse erect annual, about a meter high, glabrous throughout (so far as 
specimens show; base of plant not seen), much branched, the branches green, 
terete, smooth, leaves sessile and clasping by a deeply cordate base, the 
auricles rounded; stem leaves lance-oblong, the largest 16 cm. long and 3 cm. 
wide, the upper much reduced, long-attenuate to the obtuse or acutish apex, 
finely, inconspicuously, and irregularly denticulate, deep green above, glauces- 
cent beneath, racemes very long, laxly flowered, pedicels in anthesis 2-3 
mm. long, in fruit up to 0 mm. long, stout, spreading or obliquely ascending, 
only the lowest subtended by Icafliko bracts, the others naked, sepals oval- 
oblong, obtuse, 2 5 mm. long, green, with thin purplish margins, petals ob¬ 
long, whitish, scarcely equaling the sepals; stamens shorter than the petals; 
pods sessile, 2 5-3 cm. long, over 1 mm. thick, straight, standing at almost a 
right angle to the rachis, tlie beak 2 mm long; seeds compressed, pale brown 

Type in the U S National Herbarium, no 1,252.847, collected m moist 
thicket near El Copoy, Province of San Job 4, Costa Rica, altitude about 2,000 
meters, Hcceinber 22, 1925, by Paul C. Standley (no 42548). The follow¬ 
ing collections also may be cited* 

Costa Rtca: Cornfields near El Copey, alt. 1,800 m., Tonduz 12190 

Panama. In coffee plantation near El Boquetc, alt. 1,200-1,300 m., 
Fuller 3058. 

At one time I referred this plant to S iumloides IjOCS , a Mexican species, 
but better material shows that it is clearly distinct. <S. turntoides has longer, 
nearly erect pods and larger flowers 

Sisymbrium guatemalense Standi., sp. nov. 

Plants glabrous (lower part of plant not seen), the branches terete, smooth, 
tinged with purple; caulinc leaves longer than the intemodes, sessile and 
clasping by a deeply cordate base, the auricles rounded, the blades thin, 
oblong, about 6 cm. long and 1.2 cm. wide, the uppermost smaller, acute or 
short-acuminate, remotely and minutely repand-aenticul^te, green al>ove, 
glaucesccnt beneath; racemes naked, elongate, rather densely flowered, 
pedicels 4-6 mm. long, slender, divaricate or slightly ascending; sepals oval, 
obtuse, 2 mm. long, purplish; petals shorter than the sepals, stamens equal¬ 
ing the sepals; pods strongly ascending, straight or slightly incurved, terete, 
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8-15 mm. long, slightly over 1 mm. thick, narrowed at apex to a beak 1 mm. 
long, attenuate at base to a stipe 1 mm. long. 

Type m the U. S. National Herbarium, no. 354938, collected at San Miguel 
TJspant&n, Department of Quich5, Guatemala, altitude 2,000 meters, April, 
18^, by Heyuo and Lux (no. 3079). 

Although related to S. turrUoides and S, costaricense, this differs conspicu¬ 
ously in the very short pods, which are contracted mto a stipelike base 

Cleome panamensis Standi, sp. nov. 

Slender erect annual herb, about 30 cm. high, sparsely branched, the stems 
glabratc below, sparsely glandular-pilose above, the hairs short and incon¬ 
spicuous; infra-aKillary prickles 2 below each petiole base, yellowish, divari¬ 
cate or recurved, scarcely 1 mm long; leaves 3-foliolate, the petioles very 
slender, 2.5-() cm long, sparsely and minutely glandular-pilose; leaflets sub- 
equal, st'saile or short-petiolulate (petiolulo of terminal leaflet sometimes 3 6 
mm long), elliptic or obovate, 3-0 cm. long, 1.5-2.7 cm. wide, short-acuminate 
at apex ot lounded an<l apiculate, the terminal leaflet acute at base, the 
lateral ones oblapie, rounded on the outer side, very acute on the inner, 
thin, sparsely pilose along the nerves with short stifT spreading hairs, glabrate 
above, beneath paler, often with 1 or 2 minute weak prickles on the costa; 
racemes short-pedunculate, few-flowered, lax, in age as much as 5 cm. long, 
the bracts large and leaflike, the lowest 3-foliolatc, the others simple, petio- 
latc, the rochw sparsely glandular-pilose; pedicels in fruit 1 5 cm long or 
less, very slender, flowers greenish, the sepals 2 5 mm long, obtuse or acute, 
glabrous; jx'tals 5 mm. long, short-clawed; gynophore glabrous, 3-^ mm. 
long, capsule terete, tonilose, 4 5 cm. long, 2 5-3 min. thick, glabrous, acute 
at bast', long-beaked at apex, seeds globose-reniform, 2 mm in diameter, 
pale brownish, smooth. 

''IVpe in the U S. National Herbarium, no 078347, collected at Mar- 
ragantf, Panama, April 5, 1908, by R. S Williams (no. ^3). An imperfect 
spec 4 men from Quingud, Guatem^a {Slandley 24290), probably is referable 
to the same species. 

The most closely related species is C. aculcata L., which differs in having 
coarsely tubcrculate and transverse-ndged seeds. 

Gynandropsis chiriquensis Standi, sp nov. 

A largo coarse herb or shrub, the branches thick, Bucc\ilent, green, at first 
densely viscid-villous with short hairs and coarsely viscid-puberuleUt, Anally 
glabrate; petioles slender, 9-10 mm long, at first pubeseent bke the branches 
but soon glabrate; leaflets usually 7, unequal, oblong-lanceolate, mostly 0-19, 
cm long and 1.2-3 8 cm wide, long-attenuate to the acuminate apex, acute 
or attenuate* at base, petiolulate, the pctiolules I cm. long or shorter, dilated 
at base and united to form a disk, deep green above and sparsely viscid- 
pulicrulent, paler beneath, viscid-puberulcnt on the nerves, racemes short- 
pedunculate, naked, very dense, many-flowered, the rachis about 4 cm. 
long, puborulent, the pedicels slender, 9-14 mm. long, sparsely and minutely 
puberulent or glabrous; flowers nearly all sterile, no fertile ones seen; sepals 
unequal, lanceolate or lancc-oblong, the larger ones 6-7 mm. long, narrowed 
to an obtuse apex, glabrous, green, with reddish margins; petals r^, about 13 
mm. long, glabrous, the blade obovate, rounded at apex, narrowed at base 
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to a long claw; stamens 6, 2.5 cm. long, glabrous, the anthers linear-oblong, 
3 mm. long; androphore 2.5 mm. long. 

Tvpe in the U. S. National Herbarium, no. 1,260,418, collected alon^ the 
Caldera River below Quid, Chiriqui, Panama, March 16, 1911, by H. Pitticr 
(no. 3146). 

According to description, this plant is closely related to the Colombian 
G cQcctnea Benth., of which no material is available for comparison. That 
species is described as glabrous, a term certainly not applicable to the present 
plant. The sepals also are described as smaller, and the androphore as longer- 

Gynandropsis pulcherrima Standi., sp. nov. 

Plants herbaceous or somewhat woody, 1-3 m. high, simple or sparsely 
branched, the young branches green, somewhat villosulous above, especially 
at the bams of the petioles, but soon glabrate; leaves 3-foholate, the petioles 
slender, mostly 0-18 cm long, sordid-puberulent or glabrate, usually rough¬ 
ened with mmute whitish verruoulose elevations; leaflets sessile or nearly 
so, lance-oblong to oblong-cUiptio, 10-20 cm long, 4-9 cm wide, acuminate, 
acute or cuneately narrowed at base, the lateral leaflets oblique, green above, 
slightly paler beneath, usually pubcruicnt beneath on the veins, elsewhere 
glabrous; racemes terminal or opposite the leaves, short-pedunculate, the 
rachis stout, 6 cm. long or shorter, covered with the large dense elevated 
scars left by the fallen pedicels, only a few flowers open at one time; flowera 
mostly sterile, only a few of the lower ones fertile (very often none of the 
flowers of a raceme fertile); pedicels slender, mostly 1 2-2 cm long, glabrate 
sepals very unccpial, 5-10 mm. long, narrowly oblong to ovate, obtuse or 
acute, glabrate, green, sometimes red-margined; petals obovate, long-clawed, 
rounded at apex, glabrous, mostly 1.5-2 cm. long, varying from bright red 
to salmon or pinkish; torus 3-6 mm long, stamens 6, about 3 cm long, the* 
anthers 3-3 5 mm long, fruit terete, 7-13 cm. long, 6-12 mm thick, fleshy, 
usually rod, glabrous, obtusely contracted at apex, the stout style 2- 3 inm. 
long, the stipe about 2 cm long 

TVpe m the U S National Herbarium, no 1,253,694, collected in wot 
forest near TilarAn, Guanacaste, Costa llica, altitude alxiut G50 meters, 
Januaiy, 1926, by Paul C. Standley and Juvenal Valerio (no 44560). The 
following collections are referred here 

Costa Rica: El Arcnal, Guanacaste, alt, 500 m., Standley & Valeno 
45103. Quebrada Serena, Guanacaste, alt. 700 m., Standi^ tfc ValeTio 
46159, 46222. La Hondura, Province of Ban Jos^, alt 1,500 rn, Standley 
37605. Las Nubes, Province of San Jos^, Standley 38576 Near Finca La 
Cima, north of El Copey, Province of San Jos^, Standley 42563, 42621. 
Santa Marfa, Province of Son Jos^, alt 1,600 m., Standley & Vahno 43129, 
44101. Orosi, Province of Cartago, Standley 39741, 39827. La P^^trella, 
Province of Cartago, Standley 39209. 

This plant is frequent m the mountain forests of Costa Rica, although 
seldom abundant. It is one of the most handsome and showy plants of 
the region. 


Capparis Pittieri Standi., sp. nov. 

Branchlets green, subtercte, when young finely stcUate-pubcBcent but soon 
glabrate; petioles thick and stout, 3-4 mm. long, glabrate, leaf blades oblong,. 
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7 5-17 cm, long, 3-7.6 cm. wide, abruply short-acute, obtuse or rounded at 
base, subcoriaceous, when young olosely stcllatc-tomentose on the u|}per 
surface but soon glabrous, the venation prominent, beneath paler, thinlv 
Btcllatc-pul>oscent with minute inconspicuous hairs, peduncles terminal, 
slender, 1.5-3 cm long, finely stellate-pubescent, usually 3-flowered, the 
pedicels slender, erect, 1.7-2.5 cm. long, minutely stellate-tomentose with 
pale brownish hairs, sepals elliptic-oblong, 4-5 mm. long, obtuse, open m 
bud, stellate-tomentose; petals elliptic-oblong, 7-8 mm long, obtuse or 
acutish, acute at base, sessile, thinly stellate-pubescent outside with whitish 
hairs, stamens numerous, the filaments very long and slender, glabrous, the 
anthers 1 5 mm. long; ovary ellipsoid, 2.5 mm long, glabrous, the slender 
gynophoro about 4 cm long, glabrous. 

Type in the U. S. National Herbarium, no. 578070, collected at Rio Hondo, 
Costa Rica, altitude 50 meters, P>bruary 15, 1903, by H Pittier (no 1G648). 

This woll-markeil species is not closely related to any known from Central 
America The specunens have been determined os C. filipes Bonn. Smith, but 
that species, with its narrow, long-acuminate leaves, silvery-tomentose be¬ 
neath, and its pendent inflorcsconco, has little in common with C Pittien, 

BOTANY .—Some Mimoaaceae from Hispaniola.^ J. N. Robe and 
E. C. Leonard, U. S. National Museum. 

Study of recent collections of ^fimo8a from Hispaniola resulted in 
the discovery of several little-known species and led us to revise this 
genua as represented in Hispaniola. There are now 7 recognized 
mimosas on the island, and one additional species still referred here 
which doubtless belongs elsewhere. This species, M. angiistifolia 
Lam., was described rather fully in 1783, but so far as we can learn 
has not again been collected. 

A new species of Pithecolobium has also been discovered among Dr. 
Abbott's collections. 

In this connection we should like to call attention to the fact that 
there are ascribed to Hispaniola a number of Mhhosaceae procured 
by the older collectors, which have not been found in recent times. 
One of these is Inga filipes Vent., described in 1803. 

A NEW SPECIES OF PiTHECOLOBlUM 

Pithecolobium Abbottil Hose & lAJonard, sp. nov. 

liarge tree, the younger branches densely broWn-tomentose, unarmed; 
petioles 2 mm. long, brown-tomentose, glandular, the rachis 2 to 7 cm. long, 
brown-tomentosc, glabroscent; pinnae 4 to 0 pairs, 1.5 to 4 cm. long, the leaflets 
6 to 8 pairs, obovatc or elliptic, 3 to 8 mm. long, 2 to 5 mm. broad, rounded 
and often shallowly omarginatc at apiex, narrowed or rounded at base, sub- 
Bcssile, chartoccous, convex, glabrous except for a small tuft of browmsh 

> Published by permission of the Secretary of the Smithsonian Institution. Re¬ 
ceived March 19, 1927. 
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hairs at bast* on the under surface, drying greenish-brown above, pale be¬ 
neath, the venation obscure, inBorescence capitate, the heebds globose, the 
pedicels 2.5 to 4 cm. long, glabrous or nearly so; calyx campanulate, 1.5 nun, 
long, glabrous; corolla 5 5 mm. long, the lobes narrowly elliptic, acutish, 
puberulent at apex, about half as long as the tube, stamens numerous, long- 
exserted, the tube about half as long as the corolla; fruit up to 10 cm long, 
strongly curved, contorted after dehiscence, the valves 5 to 8 mni wide, 
firm; seeds not seen 

Type in the U. S. National Herbarium, no. 1,079,252, collected near San 
Lorenzo Bay, on the south coast of Samand Bay, Dominican llopublic, 
April 29, 1922, by W. L. Abbott (no. 2258). 

This species is nearest to P. oppostUfoha Urban, differing chiefly in its 
fewer, glabrous leaflets and shorter pinnae. 

REVISION on THE UKNUS MIMOSA IN HISPANIOLA 
KEY TO THE SPECIES 

Valves of the pod not jointed; leaflets large, obliquely obovatc 

1 M. ceratonia. 

Valves of the pod several-jointed; leaflets small, oblong, linear or nearly 

orbicular. 

Erect or scandent shrubs; pods unarmed. 

Petioles flat. 

Pinnae 2 or 3 pairs, 5 to 12 mm. long 2. M. Leonardii. 

Pinnae a single pair, vestigial, often lacking, phyllcKha leaf-like. 

3. M. eztranea. 

Petioles terete or channeled. 

Leaflets linear, 0.5 to 1 mm. broail; pods 4 to 5 mm brood. 

4. M. domingensis. 

Ijcaflets oblong, 2 to 3 mm. broad, pods 8 to 10 mm. brootl. 

5 M. momicola. 

Prostrate herbs or clambering vines (sometimes woody at base), pods armed 

with slender setae. 

Branches not prickly; valves of pod naked (» M. pudica. 

Branches prickly; valves of pod setose 7 M. invisa. 

1 Mimosa cehatonia L Sp PI. 523. 3753 

Acacia ceratonia Willd Sp. PI. 4 1091. 1805. 

Lomophis ceratonvi Hai.Sylv Tellur 118. 1838. 

Slender, trailing or climbing vine, up to 6 meters long (sometimes shruliby); 
stems glabrous, angular, armed with flat pncklcs about 1 5 mm. long; stipules 
subulate, 2 to 3 mm long, petioles and rachises together 8 to 12 cm. long, 
armed with sharp curved pnckles 1 mm. long, glabrous; pinnae 1 to 5 pairs, 
the rachilla slender and armed with small curved prickles; petiolules about 
1 mm long, leaflets 3 to 5 pairs, obliquely obovate, I to 1.5 cm. long, 5 to 13 
mm broad, rounded at both ends, thin, glabrous, p^cr beneath, 3-nerved; 
heads numerous, in terminal racemes or narrow panicles, or few and in the 
axils of the upper leaves, globular, 10 to 12 mm, in diameter, white or pinkish; 
peduncles 1 to 2 cm. long, prickly; calyx 0,75 mm long, the lobes triangular, 
unequal; corolla 2 mm. long, the lobes usually 3, elliptic, obtusish, 1 mm. 
long, stamens usually 0, 5 to 6 mm. long; pod oblong, straight or slightly^ 
curved, 3 to 5 cm. long, 12 to 15 mm. broM, flat, thin, glabrous, shining, not 
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jointed, tho margins armed with flat hooked prickles 2 to 2.5 mm. long; seeds 
duU, flat, ov^, 5 mm. long, 3 mm. broad, glabrous, 7 or 8 in each pod. 

Type locality; Tropical America, perhaps the West Indies. 

Distribution. Hispaniola to St. Vincent. 

Specimens examined: 

Dominican Republic. In clearing, vicinity of Laguna, Samand Peninsula, 
Abbott 390 Common creeper in secondary growth, Laguna, Abbott 430. 
Vicinity of Samand, Abbott 476. Without locality, Wrtght, Parry A 
Brummel 66. 

A well marked species, easily distinguished by its large leaves and broad, 
not joinUnl polls. 

2. Mimosa Leonardii Britt. & Rose, sp. nov. 

Low shrub, twigs slender, gray, terete, glabrous or the younger minutely 
pubenileiit; prickles paired, infrastipular, reflexod, 3 to 4 mm. long, very 
sharp; petiole, rachis, and rachilla stronglv flattened, channeled above, 
glabrous, armed with small, single or paired, sharp, recurved pncklcs, the 
petiole with rachis 3 to 6 cm long; pinnae 2 or 3 pairs, widely separated; 
leaflets 1 to 3 pairs, oblong, 4 to 8 mm long, 2 to 4 min broad, roundc'd at 
apex, round and oblique at base, thick, entire, glabrous; veins and midnb 
obscure, the pair of lateral veins joining the midnb at base; peduncles axillary, 
single or in clusters, 8 mm. long or less, pubenilcnt; flowers sessile, in heads 
6 to 7 mm. brood, pmkish, calyx 0.5 mm. long, 4-lol>ed, the lobes low, blunt, 
minutely ciliolatc, corolla 1 75 mrn long, the tube narrowly eampanulatc, 
the lobes 4, erect, oval, ocutish at apex; stamens 5 to 8, the filaments glabrous, 
2 5 to 4 mm long, the anthers oval, 0.5 mm. long; ovary 1 25 ram long, 
pubescent; pod 4 to 5 cm long, 6 to 8 mm. broad, flat, curved, the margins 
thickened, 8 to lU-jointed, the joints 8<iuarc, glabrous, purphsh; seeds orbicu¬ 
lar, flat, 2 5 mm. in diameter 

Type in the U S. National Herbarium, no 1,300,376, collected on a dry 
bank of the Puilboreau Road near Ennery, Haiti, altitude 350 meUrs, 
January 22, 1926, by E. C. Leonard (no. 9105). 

This species is a very distinct one, easily recognised among the other West 
Indian numosas by the armed, flattened petioles and rachises. 

3. Mimosa extranea Dcnth Trans. Linn. Soc Bot. 30: 433. 1875 

Slender unarmed shrub up to 3 meters high, branches erect or ascending, 
reddish brown, glabrous, the younger ridged, the ridges extending in 3*8 from 
the bases of the phyllodia, stipules not seen; phyUodia linear, 3 to 6 cm 
long, 2 to 5 mm. broad, obtuse at apex, narrowed at base, firm, dark green, 
prominently 3-nervod, often without leaflets; pinnae minute, 1 pair at the 
tip of the phyllodium, each with a single pair of leaflets, leaflets nearly orbic¬ 
ular, 1 mm in diameter; inflorescence a terminal panicle, the flowers capi¬ 
tate, numerous, peduncles 1 to 2 cm long, pubcrulent; heads globose, about 
8 mm m diameter at flowering; calyx 0.75 mm. long, the lobes 4, triangular; 
corolla 3 mm. long, funnclform, tho lobes 4, elhptic, 1 mm. long, obtusish, 
pink at tip, stamens usually 0, 4 to 5 mm. long, ovary pubescent; style equal¬ 
ing the stamens, p<^s 3 to 4 cm. long, 5 to 6 mm brood, 5 to 8-jointed, shghtly 
constricted at the joints, flat, reddish brown, seeds flat, 3 5 mm. long, 3 i ira. 
broad. 

IVpe locality. Santo Domingo 
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Specimens examined; 

Haiti : Puilboreau Road in vicinity of Ennery, Department do PArtibonite, 
Leonard 8815, 8828, 8882. Between Gonaivea and La Hotte Roch^, 
Nash dt Taylor 1548. 

This is the only species of Mimosa with well dcvelc>ped phyllodia. 

4. Mimosa domingenbih (Bertero) Benth. Joum. Bot. Hook. 4: 409. 1842 

^oezcia domingevais Bertero; A. DC. Prodr. 2 464. 1825. 

Mimosa diplcicantha Benth. Trans Linn. Soc. Bot. 30. 424. 1875. 

Shrub; twin branching, the older terete, gray, the youiy^er obscurely 
fmglcd, reddish, glabrous, sparingly armed with sm^l curved prickles, stipules 
linear, spinelike, 1 to 2 mm. long; petioles with rachis 2 to 5 cm. long, pulvinate 
at base, armed at the insertion of the pinnae with a pair of curved prickles; 
pinnae 1 or 2 pairs, pulvinate, channeled above, 1 to 1 5 cm. long, unarmed 
or bearing an occasional curved prickle, leaflets 7 to 10 pairs, the lower pair 
reduced to minute scales, the remainder sessile on a minute pulvinus, lincar- 
oblong, 3 to 5 mm. long, 0.5 to I mm. broad, rounded at both ends, oblique 
at base, firm, glabrous, obscurely 3-ncrved; flowers capitate, borne in the 
axils of the upper leaves; peduncles elongating to 3 cm., pul^rulent and 
glandular, reddish; heads ovoid, about 10 mm. long and 18 mm. broad at 
flowenng, pink; caJy^ 1 mm. long, the lobes minute, triangular; corolla 2.5 
cm. long, the lobes 4, triangular-ovate, 0.75 mm. long, acutish, stamens 8, 

4 to 5 mm. long, the filaments tapering at tips, the style slightly exceeding 
the stamens, the stigma minute, pods 2.5 to 3 cm. long, 4 to 5 mm. broad, 

5 to 7-jointed,^ slightly constricted at the joints, flat, glabrous, radish, 
acuminate at tip, narrowed at base; seeds blackish, flat, nearly orbicular, 

2 5 mm in diameter, glabrous. 

Type locality. Santo Domingo, the type collected by Bertero. 

Specimen examined: 

Dominican Republic. Asua, Rose, Filch db Russell 4018. 

Mimosa domingensis is a well marked species,' distinguished by its linear 
leaflets. The well developed pulvini indicate that the plant is sensitive. 

5. Mimosa mornicola Urb. Symb. Ant. 7; 228. 1912 

Scandent shrub; twigs armed with curved spines 2 mm. long, the young 
branches minutely white-pubcrulent, often unarmed, the petioles decurrent 
in 3 parallel blackish costae, the intercostal areas brown; stipules filiform, 

3 to 9 mm. long, subulate, more or less curved; leaves 4 to 7 cm. long, with 4 
to 9 pairs of pinnae, the rachis and rachillao grooved and minutely pubescent 
above, armed (in the older leaves) with 2 or 3 mfrastipular curved prickles, 
the pinnae 1 5 to 2 5 cm. long, rather strongly curved, tcrminat<'d by a pair 
of curved prickles 1.5 mm. long, the younger loaves unarmed or with a 
few pnckles; leaflets 6 to 9 pairs, becoming black or brown when dry, the firbt 
pair reduced to minute subulate scales, the remainder oblong, 4 to 6 mm. 
long, 2 to 3 mm. broad, rounded or broadly obtuse at apex, obliquely truncate 
or subcordato at base, entire, glabrous on both surfaces, the midrib obscure 
above, prominent beneath; inflorescence paniculate, 10 cm long, minutely 
puberulent; flowers numerous, in ovoid-globoae heads 4 to 6 mm. long; calyx 
1 mm. long, 4-lobed, the lobes triangular, corolla funnelfonn, 1.5 to 1.8 mm. 
long, the lobes triangular-ovate; stamens 4 to 9, the filaments about 3 ram. 
long; ovary elliptic, villous, pods 5 to 6 cm. long. 8 to 10 inni. broad, 5 to 7- 
jomted, minutely puberulent, the margins undulate; seeds flat, nearly orbic¬ 
ular, 4 mm. in diameter. 
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Typo locality. Momo Bonp^re, Haiti. Type collected by Buch (no. 686). 

SpecimcDs examined. 

Haiti MomeBonpi^ro, 685 (phot^raph and f lament of leaf). Bank 

of stream, TAtalayc Plantation, vicinity of St. Michel, Lemiard 7014. 

Dominican Hepublic Azua, RoAe, Ftidi & Russell 3994. Nigua, Fans 
447. 

A good deal of variation is shown by the specimens cited. Faria’s no. 
447 from Nigua is a flowering twig with the faoioa of the type, but differing 
in its armed leaves and greater number of pinnae (8 to 10 pairs), and also in 
its more numerous leaflets (8 or 9 pairs on each pinna) and stamens (6 to 9). 
The type of M, momtcola is described as an unarmed shrub with not more 
than 8 pairs of pinnae, each with 7 or fewer pairs of leaflets, and flowers with 
but 4 or 5 stamens. Mature twigs with fruit, represented by Rose, Fitch 
and Rufiseirs no 3994 and Leonard’s 7014, have both stem and leaves armed 
with sharp prickles These differences arc probably due to the age of the 
twig and variable environmental factors. The Azua specimen differs further 
in the slightly larger leaflets, which are broader in proportion than those of 
the other plants examined. 

6. Mimosa pudica L. Sp. PI. 518. 1753 

Mimosa pudtea glabrata A. DC. Prodr. 2: 426. 1825 

Herbaceous, or woody at base, branched, usually prostrate, up to 5 dm. 
long, the stems armed with flat, straight or slightly curved prickles 1 to 4 
mm. long, hispid, hirsute, or glabrate, stipules Iwceolate, acuminate, 3 to 0 
mm. long, striate, hirsute, glabrate, sometimes ciliatc; petioles slender, 1 
to 6 cm. long, pulvinate at base, deflexing when touched, hirsute or glab¬ 
rate, often more or less finely pulx^nilent above; pinnae 1 or 2 pairs (when 
2, the pairs approximate), 1 to 6 cm. long, hirsute or glabrate, pulvinate at 
base, the pulvinus and channeled upper surface finely pubescent; first pair of 
leaflets borne at the summit of the pulvinus, reduced to small linear spreading 
bracts about 1 mm. long; normal leaflets 15 to 25 pairs, narrowly oblong, 3 
to 10 mm. long, 1 5 to 2 min. broad, acutish or obtuse at apex, oblique and 
rounded at base, thin, glabrous above, sparingly strigose beneath, meeting 
above in pairs when touched; heads ovoid, 8 to 10 mm. long, pink or pur¬ 
plish, axillary; peduncles 1 to 3 cm. long, glabrous or sparingly himute, bracts 
obovatc or oblong, 0.5 to 0 75 mm. long, acutish, the lowermost ciliatc, cal 3 rx 
minute, the lobes unequal, awnlike; corolla funnelform, about 2 mm. long, 
the lobes 4, nearly 1.5 mm long, obtusish; stamens 4, long-exerted, pink or 
white, pods numerous, crowded in a head, linear-oblong, 1 to 1.5 cm long, 
3 to 4 mm bro^, 2 to 5-jointed, constncti^ at the joints, the sides glabrous, 
the margins prickly-hispid; seeds brown, flat, nearly orbicular, 2.5 mm. in 
diameter. 

Type locality: Brazil. 

Distribution: West Indies and continental tropical America. 

Specimens exammed * 

Haiti Open mountain slope, Furcy, Leonard 4290. Along small stream, 
Mt. La Cidre, Ijconard 7530. Meadow, Dondon, Leonard 8589, 
8057. Roadside, Plaisancc, Leonard 9179. Meadow, Pilate, Leonard 
9588. River bank, Gros Mome, Leonard 9894. 

Dominican Republic. Wet meadow along railroad, Sdnehes, Saman4 
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Peninsula, AhixM 14. Haina, Fans 39, 159. Sanchez, Rose^ Fitch Ss 
Russell 4362. Without locabty, Wnght, Parry & Brummel, 

This is the common sensitive plant of tropical America, so called because 
it responds to irritation by a rapid drooping of the petioles and foldmg to¬ 
gether of opposed leaflets. The plants are often found in this '^sleeping” 
condition in the early morning, but gradually expand os warmed by the rising 
sun. Under cultivation the plant often becomes robust and assumes an erect 
position. Its common name in the Domimean Republic is monr-vivir; in 
northern Haiti it is called ront£. 

7. Mimosa in visa Mart Herb. FI. Bras. 121. 1837 

Schrankia brachycarpal^pnth, Joxxrn, Bot Hook. 2: 130. 1840 

Mimosa dtplolncha Wright in Sauv. PI. Cub. 34. 1873. 

A herbaceous clambering vine 1 to 2 m long, the branches angled with 
numerous reflexed pnckles, pilose when young, pinnae 4 to S pairs; leaflets 
many pairs, oblong-linear, 3 to 4 mm. long, glabrous on both sides, ciliate; 
flowers in dense heads; calyx and corolla glabrous; stamens twice as many as 
the petals, purplish, pods Imear-oblong, 1 to 2 cm. long, setose on the valves 
and margin, more or less pubescent. 

Typo locality Rio de Janeiro, Brazil. 

Distnbution * Brazil, north to Mexico and the West Indies. 

Specimen examined. 

Haiti In meadow at soo-levol, near Port Margot, Nash 303 

The type of M, invtsa from Brazil has not been examined. It is possible 
that the common North American plant which has long passed under this 
name is apeciflcally distinct 


EXCLUDED SPECIES 

Mimosa angustifolia Lam Encyol. 1: 12 1783 

Erect tree; bark brown or grayish; wood white and veiy strong; leaves 
with 4 or 5 pairs of pinnae each bearing from 30 to 50 pairs of narrow leaflets, 
these green above and pale beneath; flowers racemose, pods 10 to 13 cm. 
long, 0 to 8 mm. broad, appressed, yellowish; seeds small, orbicular, usually 12 
in each pod. 

Type locality: Santo Domingo. 

Plant 4 ot seen. The racemose inflorescence and long, nonjointed pods are 
characteristic of the genus Acacia, to which this species, probably, should bo 
referred. 

ARCHEOLOGY.^ Potsherds from Choctaw village sites in Mississippi,^ 
Henry B. Collins, Jr., U. S. National Museum. (Communi¬ 
cated by D. I. Bubhnell, Jr.) 

Archeological research in the southeastern states can probably never 
reach the point of exactness that it has in the Southwest. There ore 

1 Published by pertniasioa of the Bureau of American Ethnology, Smithioman In¬ 
stitution. Received Apnl 12, 1927. 



260 JOVUNAL OF THE WASHTNQTOK ACADEUT OF SCIENCES VOL. 17, NO. 10 

no stone mins, and barring a few exceptional kitchen-middens along 
the coasts, no extensive refuse heaps showing successive culture layen. 
The climate, furthermore, is not such ns to preserve textiles, basketry, 
wood-work or other iierishable objects so that about all that is now 
left of the once high material culture of the Southern tribes is the 
pottery and the ornaments and implements of stone, shell, and bone. 
It is very desirable, therefdre, to seize upon every available source of 
tribal identification of the cultures represented, and to accomplish this 
end there is probably no safer beginning than to locate the historic 
Indian village sites and to study their type of cultural remains for 
comparison with other sites of unknown age. This method was 
followed during the past two summers when for several months the 
writer carried on preliminary archeological work in Mississippi for 
the Bureau of American Ethnology in cooperation with theMississippi 
Department of Archives and History, represented by Mr. H. H. 
Knoblock.* 

The region chosen for investigation was the east central section of 
the state, the former home of the Choctaw. A brief reconnoissance 
of this area was first made and a number of mounds and Choctaw 
village sites were located and later explored. Wherever possible, 
surface collections of potsherds, flint artifacts, etc., were made. It is 
to such collections of potsherds that attention is here called, for these 
seem to indicate that there was a definite type of historic Choctaw 
pottery, entirely distinct from that of any other region. 

In the accompanying plate are shown examples of this type of 
pottery from the sites of two old Choctaw villages, Chickachae in the 
northeastern part of Clarke County, and Ponta (Coosa) in northern 
I^auderdale County. According to Prof. H. S. Halbert, who worked 
for many yeeurs among the Choctaw in Missbsippi, Ponta was occu¬ 
pied as late as 1846.’ The time of the abandonment of Chickachae 
is not definitely known but it probably took place between 1810 and 
1834, during which period the greater part of the Choctaw lands were 
signed away and their former owners forced to migrate west of the 
Mississippi River. The first reference to Ponta and Chickachae is 
found in the manuscript journal of R^gis du Roullet, the French army 
officer, who in 1729 made the first official exploration of the Choctaw 
country.’ The two villages again appear on the map and in the 

^ Archeoloffical anti anlhropomelrteal work in Miaaiaaippi. Bmltluonian Miso. Coll, 
78 (1). 1926. 

* Bernard Romana* map of 17711, Publ. Mibb. Hist -Soo. 6: 41A-439. 

^ In MiBBUBippi Department of Arohiyes and History and in Manuscript Divuion of 
the Library of CongroBS. 
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Firs. 1-7. Potshfiids from site of Chickachae, old Choctaw village in northeastern 
Clarke Co , Miss. Figs B-IB Potsherds from site of Ponta, Northern Lauderdale Co., 
Miss. 
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accompanying report of Capt. Bernard Romans, dated 1772, based 
on his exploration of the Choctaw country for the English colonial 
government during the preceding year. It was principally by means 
of the Rkjmans map that Prof. Halbert, with his intimate knowledge 
of the geography and early history of the region, was able to locate 
the sites of many of the old Choctaw villages. 

The pottery from these two sites, of which typical decorated pieces 
are shown in the plate, is of a hard uniform texture and is usually 
tempered with sand so fine that it can hardly be detected by the 
unaided eye. Both inner and outer surfaces are smooth and some¬ 
times rather highly polished. In color the sherds range from light 
red and bull through gray into tdack, the largest proportion being 
buff or light gray. The color was usually produced by polishing the 
surface, merely intensifying the shade to which the firing had brought 
the clay. A few sherds, however, most of them from Chickachae, 
have received a slip of light brick red on both surfaces. 

Little can be learned from the sherds as to the original form of the 
vessels except that most of them appear to have been bowls of medium 
depth. 

The preponderance of decorated rims and the corresponding scarcity 
of rims among the many plain pieces suggests that the decoration was 
largely confined to the upper part of the vessel. As may be seen from 
the plate, this decoration, which is the most important and character¬ 
istic feature of the pottery, consists of straight or curved bands made 
of finely incised parallel lines. These bands, formed usually by five or 
BIX lines, range in width from about 5 to 10 millimeters. The uniform 
distance between the lines, as well as their uniform depth, shows that 
they were made by trailing a fine, comb-like implement across the 
surface of the vessel while it was still soft. Among the 118 decorated 
sherds of this type from Ponta, there are fewer than half a dozen in 
which the lines seem to have been drawn free hand. The lot of 67 
similar sherds from Chickachae shows a slightly larger proportion on 
which the lines are somewhat irregular. The bands on the majority 
of sherds from Chickachae are also a little broader than those from 
Ponta, the average width being between 8 and 0 millimeters as com¬ 
pared with about 6 millimeters for the Ponta pieces, and the lines 
composing them are likewise somewhat deeper. With these slight 
variations, however, the ware from the two sites is identical. 

No other well defined ceramic type is represented in the potsherds 
from Ponta and Chickachae. I^ess than 20 sherds from these two 



MAT 19,1927 


collinb: potbhbhdb 


263 


Bites bear decorationB other than of the type described: these few are 
of cruder ware and ore meagerly ornamented with irregular incised 
lines. There is, in addition, comparatively little undecorated ware 
of a cruder type; the greater part of the plain sherds, of which there 
are many, are of the some smooth compact ware as the decorated 
pieces. 

.The potsherds from Chickachae and Ponta represent the only ade¬ 
quate samples that were obtained. Very scanty collections of sherds 
were picked up on the sites of Yowanne in Wayne County, Okhata 
talaya in Newton County, and Halunlawasha in Neshoba County, 
and yet among the handful of sherds thus obtained one or more of 
the banded type was found at each of the three places. 

The presence of this single type of decorated ware from such widely 
separated Choctaw settlements, covering the entire area known to 
have been occupied by that tribe, suggests very strongly that it was 
the prevailing type of pottery in use at some period of their history. 
It may safely be regarded as historic, in the sense that it is found thus 
far only at Choctaw sites known to have been occupied as late as the 
19th century, but further than this its age cannot at present be 
determined. 

In texture and color this Chcxitaw pott:ry is similar to a widespread 
type from the mounds in western and central Mississippi and in parts 
of Arkansas and Louisiana. It is strikingly different, however, from 
the prevailing type of mound pottery from eastern Mississippi. The 
pottery from the mounds of this section is usually rough and crumbly 
and contains rather coarse tempering material. The decorations most 
often found are produced either by “brushing” or by impressing cords 
or coarse fabrics on the soft surface. Sometimes there is an ornamenta¬ 
tion consisting of carelessly incised lines or punctatious, and, infre¬ 
quently, of the stomped curvilinear designs so common in Ceorgia 
and Florida. 

It is too early to speculate, on the basis of this ceramic distribution, 
as to whether this Choctaw pottery developed locally or whether it 
had its origin to the west. Consideration of this question, os well as 
that of a possible earlier occupancy of the Choctaw territory by some 
other tri^, must be deferred until more complete information is 
available. It would be very desirable, for this purpose, to have 
additional collections of potsherds from other known Choctaw village 
sites and from the little known mounds and unidentified sites of 
central and western Mississippi. 
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RADIOTELEGRAPHY.— Experimental confirmation of the influence 
of a low-resiativily layer subsoil on the forward inclination of radio 
waves. J. E. 1. Cairns, Watheroo Magnetic Observatory, 
Department of Terrestrial Magnetism, Carnegie Institution of 
Washington. (Communicated by Louis A. Baueii.) 

On the conclusion of the resistivity-survey of the region about the 
Watheroo Magnetic Observatory, at the end of Jime 1926, it was seen 
that the characteristics of the terrain were such as to afford means of 
experimental confirmation, or otherwise, of the suggestion, first put 
forward by Hack,' that ground-water (or a low-resistivity layer), at 
a depth of a fraction of a wave-length below the ground-surface, would 
almost entirely annul the “forward” inclination experienced by radio 
waves when travelling over ground of considerable resistivity. The 
survey at Watheroo showed the surface layer, down to depths varying 
from 5 to 10 meters, of the sand-plain which comprises the greater 
part of the surrounding country, to be of very high mean resistivity, 
falling off rapidly below this surface layer to value less than one-tenth 
per cent of that at the surface at depths of 60 meters in most cases. 
At one place, about 2 miles east of the Observatory, the low-resistivity 
layer breaks through to the surface, the resistivity down to 100 meters 
being less than 400 ohms per centimeter cube. 

Thus the conditions were admirably suitable. Although Hack had 
shown previously that the inclination would be annulled, measure¬ 
ments of resistivity of undisturbed soil were not at that time available. 
These measurements, at Watheroo were made at low frequency (api- 
proximately 60 cycles), and the results ore accurate to within one 
per cent.’ 

Two sites only were selected for the measmements, namely, at the 
places of highest and lowest resistivities, respectively, upon the con¬ 
clusion of the survey. The highest was at the mid-point of the “sur¬ 
vey line P" about three-quarters mile due north of the Observatory, 
and had a mean value down to 5 meters depth of approximately, 
1,500,000 ohms per centimeter cube. The point of lowest resistivity 
was selected principally to test the accuracy of the apparatus, since 
it was of such low value down to a depth of 100 meters, that the in¬ 
clination must have been negligible. The variations of resistivity 
with depth at the point P and for mid-point of section e, line 2 (the 
low-resistivity spot) are given in Table 1. At P the ground sloped 

' J. Zenneck, WtreUu TeUgrfipt^y (I£nRl>Bh Translation), pp. 260-283,1016. 

> L. H Gibu and W. J. Roonet, Torr Mag , 80,161-188,1025, 
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backwards towards the transmitter at an angle of about one-quarter 
degree (measured roughly with a theodolite), while at section e, line 
2, the surface sloped away from the transmitter at an angle of 1.3 
degree. Observations weie made on one station only, QWF (wave 


TABLE 1 —Variations of Mean Rbsistivitt with Depths at Watheroo 
Magnetic Observatort 
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length 1,250 meters), since the times of transmission from this station 
were definitely known. The Observatory is almost exactly due north 
of the transmitter, and 132 miles from it. 

APPARATUS 

The apparatus consisted of a portable Hertzian rod oscillator, 
mounted on the telescope of a theodolite, and connected to a screened 
five-valve receiver by leads passing through a thick iron tube. The 
rod was 7 feet above ground when set up for measurements. The rod 
consisted of two five-foot lengths of thin wood joined by ebonite 
strips and stayed at the ends by strings passing to a king-post at the 
center. Upon the rod, the wire forming the aerial was strained, and 
tied at intervals with thread to prevent movement relative to the 
rod itself. The straining of the rod introduced a slight bend, thus 
inserting a small component of the oscillator normal to its length, the 
means for eliminating the effect of this are described below. The 
screening was effective enough to reduce the stray pick-up to zero, 
and the effects due to the unsymmetrical capacities of the individual 
halves of the rod were reduced considerably by means of a partial 
ground to the mid-point of the oscillator-system, as described by 
Greenleaf W. Pickard.' The oscillator was mounted on the top of 

■Greenleaf W Pickard, Tha Folaruatioa of Hsdio Waves, lost. Radio En¬ 
gineers, 1925. 
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the screening box containing the receiver, and the observer stood on 
another box at the center, immediately opposite to the lead-in tube. 
The ground was cleared for a distance of at least 16 feet all round the 
point where observations were being made. The receiver was caused 
to oscillate, thus giving a heterodyne note with the carrier of the 
received wave. The circuit employed is shown in Figure 1. 


O 

o 



TO amplifier 


PARTIAL GROUND 
vTO IRON SCREEN, 
THE0D0L)T£,AND 
FILAMENT BATTERY 


Fig 1 —Diagrammatic sketch of set-up 


METHOD OF OBSEUVATION 

The two halves of the oscillator were not in the same straight line, 
so that the procedure for observation had to be devised to eliminate 
the effect due to the fixed component of the rod normal to its length. 
A short length of the leads also, about 3 inches, was unscreened, so 
that the procedure had to include means for eliminating the pick-up 
which these introduced. One side of the rod was marked Up, the 
other Down, one lead was marked N, and when N was connected to 
the north terminal of the rod, the arrangement was termed Position A; 
when N was connected to the south terminal, the arrangement was 
called Position B. The schedule for a single observation then was: 

(I) Rod Up —(1) position A, vertical circle east; (2) position B, 

vertical circle east; (3) position B, vertical circle west; 

(4) position A, vertical circle west. 

(II) Rod Down —(1) position A, vertical circle west; (2) position 

B, vertical circle west; (3) position B, vertical circle east; 

(4) position A, vertical circle east. 
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By this method of complete reversal, the results should be free from 
the spurious effects due to imperfections in the oscillator and lack of 
symmetry, stray pick-up, and incorrect setting of the horizontal circle 
on the bearing of the transmitter. In the case of the observations 
at P, 20 readings were made for each combination, to obtain a fairly 
reliable mean, then 20 on the next, and so forth. A slightly variable 
factor was introduced by the wind, which during both sets of readings 
was blowing from the west, and causing the rod to vibrate consider¬ 
ably. This caused, on occasions, a noticeable blurring of the minima. 


TABLE 2— Hkbultb of Ob8euv\tion"h at Watiieroo Maometic Obwbhvatorv on 
Station OWF Tkanhuittinq at WAVh-LuNiiTH 1,250 Metbhs 
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It is sliown^ that the ratio of the horizontal to the vertical-electric 
force, on Zenneck’s theory, is given by the formula 


E 

X 


J. 

^Vl -hmj 


» tan |9 


( 1 ) 


where tn = nk p/2 X 10", rtti = nki p/2 X 10", and n = frequency, 
k ■■ dielectric constant of air, k' » dielectric constant of the soil, 
p « resistivity in ohms per centimeter cube, and $ » the angle of 
the forward inclination of the wave-front to the normal. When the 


* J. A Flsuino, The Pnneiplee of Electric Wave Telegraphy and Telephony t 4th edi- * 
tion, 1010. 
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rod makes the same angle with the horizontal as the wave-front does 
with the normal to the ground, no sound is heard in the telephones. 
The rod was rotated, therefore, about its horizontal axis, with its 
long axis normal to the wave-front, until a minimum was heard. 

RESULTS OF OBSERVATIONS 

The results of the observations are shown in Table 2. The maxi¬ 
mum departure from the mean of the readings in any one set was 4**, 
and that on one occasion only. In general, the departures were 2° or 
less, and the mean may be taken as accurate to 1°. 

DISCUSSION OF RESULTS 

In each case, the resultant inclination to the ground normal is seen 
to be negative, and this, if real, is most probably due to two causes: 
(1) The vibration of the rod caused by the wind; and (2) the fact that 
the minima in the positions giving negative inclination were sharper 



Fig. 2 —Plot of wave-front angle of forward inclination in degreea for wave¬ 
length - 1250 melon) againet reeiativity in ohma per centimeter cube 

than in the positive positions. In any case, the resultant inclination 
is less than the accuracy of the mean readings, and it may be taken, 
therefore, that it is either zero or negligible. From an inspection of 
Figure 2, which is plotted from values computed according to formula 
(1), assuming a value for the dielectric constant of the soil as 2 (the 
value of k, has little effect on the value for tan /9), it will be seen that 
if the surface layer alone were concerned in the conduction of the 
wave, an inclination of the order of 20° should have been observed 
at P and none at all at section e, line 2. From the circumstance that 
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no inclination was observed in either instance, it is evident that the 
low-resistivity layer below the surface is sufficient to entirely annul 
the forward inclination of radio waves, at least those of wave-length 
1,250 meters. Moreover, from Table 1, it may be deduced that the 
mean depth to which waves of this wave-length penetrate, is at least 
45 meters, for at that depth, the mean resistivity at P is such as to give 
a forward inclination of 1°. 


SUMMARY 

Over soil, the mean resistivity of which had been measured in situ 
down to depths of 60 to 100 meters, and which consisted of a layer of 
sand of an exceptionally high resistivity over a layer at no consider¬ 
able depth of very low resistivity, radio waves of wave-length 1,250 
meters were found to experience no forward inclination. This is 
regarded as being more definite proof than has hitherto been given of 
the effect of ground-water or a low-resistivity layer a short distance 
below the surface, owing to the greater precision of the resistivity 
measurements of the undisturbed soil. 

I wish to express appreciation of the interest shown and the facilities 
given by Mr H. F. Johnston, Observer-in-fJharge at the Watheroo 
Afagnetic Observatory; also thanks to Observer Air. F. W. Wood for 
material assistance in transporting apparatus and recording, and to 
Mr. W. J. Rooney, who made the resistivity-survey of the region for 
the resistivity-values at the two points of observation in advance 
of publication. 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

PHILOSOPHICAL SOCIETY 
948th HBETlNO 

The 948th meeting was hel<l at the Cosmos Club, January 8, 1927. The 
address of the evening was given by the rctirmg president, William Bowiis, 
on The part played by isosUxsy tn geaphyatce ar^ geology. (Published m the 
Journal, 17. 101-117, March 4, 1927) 

949th MBBTINU 

949th meeting was held at the Cosmos Club, January 22, 1927 

Program: R. L. Sanfohu, The problem of magnetic analysts. The id^ 
that the magnetic properties of iron and steel can be used as criteria of their 
mechanical properties has been the subject of speculation and experiment 
for more than forty years. In view of the fact that the application of thi^ 



270 JOURNAL OF THB WABHINOTON ACADEMY OF BCIBNOBS VOL. 17, NO. 10 


idea, which has been termed ma^etio analysis, is still in the experimental 
stage, it BCouiB desirable to consider what progress has been made, to ask 
ourselves whether further effort is justified, and, if so, along what line investi¬ 
gation should be directed. 

New testing methods have been developed, making possible much investi¬ 
gational work that otherwise could not have been done. The large mass of 
data which has been obtained indicates a close connection between the mag¬ 
netic and mechanical properties of steel. 

No positive evidence has yet been obtained to controvert the idea that 
there IS a definite relation between magnetic and mechanical properties, and 
in view of the great need for a practied method for the nondestructive test¬ 
ing of iron and steel and their products further effort in this field appears to 
be amply justified. 

Main attention should be given to fundamental investigation because it 
is necessary to know the underlying principles in order to realize to the fullest 
extent the possibilities of magnetic analysis. The greatest obstacle at present 
is the effect of mechamcal strain. Mechanical and magnetic properties arc 
both modified by strain, but not necessarily to a correspondmg degree and 
this factor must be criminated or evaluated before the fundamental rela¬ 
tionships can be discovtirod. If this can be done the practical application 
should be a relatively simple matter. {Author'^8 ahsiract) 

The paper was discussed by Messrs. White and Humphreys. 

P. R. Heyl, The constant of gravitation. The Bureau of Standards has 
had under way for the post three years a rcdetermination of the Newtonian 
constant of gravitation, the quantity fc in the formula for the force of attrac¬ 
tion between two bodies 


Force 


fcAfn 


The method used was that of the Cavendish torsion balance, set up m a 
vacuum. The large attracting masses were placed in two positions, at right 
angles, and the difference in the tune of swing noted. This amounted to 
about five and a half minutes. The last experimenter who used this method 
(Karl Braun, 1896) obtained a difference of only about three quarters of a 
minute. 

The programme of observations has been finished, but the calculations arc 
not yet completed It is expected that the results will be ready to announce 
in a couple of months (Author*s abstract), 

'fhe paper was discussed by Messrs. Bheit, White, Curtis, Dryden, 
Priest, Wadleigh and Crook. 

H E Merwin, Recording Secretary. 


IHE GEOLOGICAL SOCIETY 
427tii meeting 

The 427th meeting was held at the Cosmos Club, March 9,1927, President 
Butts presiding. 

Informal communication: Hugh D. Miser: Shapes of stream pebbles in 
San Juan County, Utah. The question, “Do stream pebbles hnwe any 
characteristic shape?,” has been asked by many geologists. On this question 
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I here record briefly my observations in the canyon of San Juan River, Utah, 
in 1921. 

Pebbles of many kinds of rocks, including sedimentary and cr 3 r 8 tallinc 
rocks, and vein materials, constitute the gravel deposits on widely scattered 
benches m the canyon. The deposits occur at several dtfTercnt levels up to 
600 feet above the nver, and consist largely of pebbles that have been derived 
from pre-Cambrian and later rocks in the San Juan Mountains of south¬ 
western Colorado. The pebbles from these mountains have been transported 
by streaniB for distances that range from 200 to more than 300 miles 'I'hcir 
shapes, as well ns the shapes of the pebbles that are denved from the rocks 
along or near the Canyon, are the result of stream wear Such wear is of 
course influenced by the nature and structure of the pebbles, and the shape 
of the original rock fragments 

The pebbles arc mostly 1 to 3 inches in diameter and most of them are well 
rounded. The well rounded pebbles consist of quartzite, Innestone, gneiss, 
schist, sandstone, conglomerate, vein quartz, porphyritic igneous rocks, and 
granifoid igneous rocks Also the well rounded pebbles contain a consider¬ 
able proportion of flattened ellipsoids rather than spheres or flattened 
spheroids. Many platy rocks such as schist and laminated sandstone natu¬ 
rally break into flat fragments and readily yield flattened pebbles when the 
comers arc rounded off Homogeneous rocks such as granite, andesite and 
vcm quartz might be expected to yield some spherical pebbles, but not a 
single sphere was observed by me. All pebbles of these and other kinds of 
homogeneous rocks are flattened 'J'he flattened ellipsoidal form of the 
pebbles may be due to the orif^nal shape of the rock fragments, none of 
which would likely have equal dimensions as does a cube. 

Pebbles that are not well rounded include flint, agate, and chalcedony. I 
believe their brittleness and also their great hardness arc factors that in¬ 
fluence their shapes. I believe they may break into large and small frag¬ 
ments at times during their life history. 

Many subangular pebbles are bounded by facets which were formed by 
the breaking of the rock along laminae or other weak pianos. Wind-faceted 
pebbles were not noted by me but some pebbles, especially those of limestone, 
were furrowed with minute grooves that wore produced by sand blasts in 
the few small areas of dune sand. {Author^^ ab»iract ) 

Frogram' W. P. Woodking and P, V Roundy: Geology and oil develop¬ 
ment of the Elk Hills, California The Elk Hills lie along the Bouthwost edge 
of the San Joaquin Valley in the outer bolt of foothills of the Temblor Range. 
The only outcroppmg beds ore late Pliocene nonmarinc deposits called the 
Tulare formation. They consist of alternating beds of sand and clay. The 
sand IB clean and arkosic, cross-bedded, and has a complex pattern of gravel 
courses The clay is silty and massively bedded, and carries calcareous 
layers ranging even in the same layer from calcareous clay to limestone The 
sands arc alluvial fan deposits and the clays seem to be mud-flat and playa 
deposits. 1 he alternation of those beds at any one place is so perfect and on 
BO large a scale that it demands some kind of penodic control and probably 
the simplest kind of periodic control is periodic subsidence of the San Joaquin 
Valley. 1 he oil-bearing beds he in the upper part of the Etchegoin forma¬ 
tion, which underlies the I'ulare formation Immediately above the main 
oil zone and lying in noiunarme beds is a thm layer carrying some curious 
fossils, known as Scalez peirolta. Ihese fossils are calcareous opercula of 
freshwater snails similar to living pond snails of the genus Vunparus, which, 
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however, have homy opercula. Ihc Scale^-hcAving bed is a very reliable 
datum plane and is us^ to great advantage by the oil operators. 

Structurally the Elk Hills consist of two main gently folded anticlines. 
Narrow steeply folded anticlines lie along or near the south edge of the hills 
and also at the northwest edge. These little anticlines prol^ble are ve^ 
shallow and in some way are the offspring of the main folds, but their origin 
is not clear. 

The main oil zone of the eastern part of the field lies immediately below 
the jScofsz-beanng bed. Ihe gas produced in the central part of the field 
is obtained from beds above this zone, (yontours drawn on the Scalez-heAr- 
ing bed show that the dip of tlie oil-bearing beds is twice as great as the dip 
of the surface beds. Faults that have a maximum stratigraphic displace¬ 
ment of about 250 foot at the horizon of the oil-bearing beds have not been 
recognized at the surface. During the last 6^ years the field has produced 
more than 76,000,000 barrels of oil. (Authors^ abstract) 

Charles W. Gilmore: Fossil footprints tn the Grand Canyon. Two trips 
to the Grand Canyon, Arizona, were undertaken for the dual purpose of 
securing collections of fossil tracks for the U S National Museum and pre¬ 
paring an exhibit in situ for the National Park Service 

The tracks occur in the Cocomno, Hermit, and Supai formations at levels 
of 1,000, 1,300 and 1760 feet, respectively, below the present rim of the 
(^onyon wall Both of tho projects were successfully earned out, a collec¬ 
tion of slabs of footprints some 4,400 pounds in weight were secured for the 
National collections and a trock-coverofl surface several hundred square feet in 
area was uncovered by the side of the Hermit Trail in the Coconino sandstone 
to form a permanent exhibit of the tracks as they occur m nature. 

All of the tracks in the Coconino occur on the inclined surfaces of the 
strong cross-bedding of the sandstone, and all but three of the hundreds of 
tracks and trails obBor\'cd wore headed up the slope No satisfactory ex¬ 
planation of this fact has yet been obtained 

Adequate ichnitc faunas have now been established for the Coconino and 
Hermit, and a beginning made on a fauna for tho older Hupai. In all, 24 
genera and 33 species of fossil tracks have now been recognized, distributed 
as follows: Coconino, 15 genera and 22 species, Hermit, 6 genera and 8 species; 
Supai, 3 genera and 3 species. Comparison of these faunas shows them to 
be absolutely distinct from one another os not a single genus is common to 
any two of the faunas. Both vertebrate and invertebrate ammols are 
represented by these tracks No skeletal remains have yet been found m the 
Grand Canyon and consequently no direct evidence can be offered as to the 
makers of any of these tracks. (Author’s abstract.) 

Raymond C Moore: PrMems tn the History of the Grand Canyon Region. 

The unparalleled vertical and horizontal extent of rock exposures in the 
Grand Canyon region and the clearness with which phenomena relating to 
almost all branches of geology are represented, have made this tcmtoiy a 
classic ground for studies in geologic science. Yet, because of inaccessibility, 
oliscrvations have been essentially confined to a small part of tho distnct. 
Indeed, excepting John Wesley Powell, the writer is the first geologist who 
has had opportunity to visit parts of the upper and lower sections of the 
canyon. 

Notwithstanding excellent exposures and the more or less detailed obser¬ 
vations of various workers, it is expectable that there are many unsolved 
problems in tho geologic history of the Grand Canyon region. These may be 
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arrajiged conveniently in Rroups: (a) those of the stratified rocks, their age, 
origin, relations to associated formations, regional relations, and the signifi¬ 
cance of various minor characters; (6) those of the igneous rocks, intrusive 
and extrusive; (c) those of the metamorphic rocks, their classification and 
origin, (d) those bearing on the structure of the rocks, its origin, geologic 
ago and effects; and (e) those m the field of physiography. Only a few of 
these problems can be indicated here. 

(a) ITie simtified rocks include about 4,000 feet of sub-horizontal limestone, 
sandstone and shale of Paleozoic age, resting unconformably on 12,000 feet 
of somewhat evenly inclined Proterozoic strata and on Archeozoic rocks, 
llie regional relationships of the Kaibab limestone and Coconino sandstone 
at the top of the column, the nature and significance of the contact between 
these formation^ and the origin of the Coconino are important problems 
The complemenfary variations m thickness of the Coconino and subjacent 
Hermit shale, the time represented by the unconformity at the l>ase of the 
Hermit, the position of the Pcnnsylvanian-Permian boundary, and the 
stratigraphic relationships of the Devonian and of the Cambrian formations 
are largely unsolved problems, llie remarkably smooth surface of the pre- 
Paleozoic rocks beneath the Cambrian, and of Archeozoic rocks beneath 
the Unkar senes, suggests manne planation, possibly supplementing sub¬ 
aerial pencplanation. 

(h) The tgneoits rocks include great and small intrusive masses of acid, 
intermediate, and basic rocks in the Archeozoic, mainly basic mtnisnc and 
eruptive rocks in the Proterozoic, and basic cruptives of Tertiary and Recent 
age. The many miles of continuous exposures of Archeozoic igneous rocks 
afford splendid opportunity for study that is almost untouched. The occur¬ 
rence in each of the Proterozoic areas of thick diabase sills near the Imse of 
the Unkar senes recalls the widespread similar rocks m the Proterozoic of 
other anias and in the Tnassic Newark series The wide geographic distri¬ 
bution and [^rsistence in stratigraphic position of the Grand Canyon diabase 
call for notice. In comparatively recent tunc basaltic lava mvaded the 
canyon ne^r Lava Falls, below the mouth of Havasu Creek, and flowed 
downstream at least seventy miles. Numerous remnants of the narrow 
canyon-bottom lava flow are found, with even upper surface a little over 100 
feet above present river level. The results of temporary daimning of the 
nver and the length of the attenuated l>a8altic flow are intoresting subjects 
of investigation. 

(c) The metamorphic rocks of the Archeozoic have been classed together 
under the term Vishnu schist. Very much of the schist is undoubt^y of 
sedimentary origin; in parts of the canyon there are great tliicknesscs of little 
altered quartzite and slate. Several types of mcta-igneous rocks arc found. 
The differentiation of the Archeozoic complex offers several important 
problems. 

(d) The sirwture of the rocks in the Grand Canyon region ^ords many 
subjects for study. The structure of the Archeozoic and Proterozoic rocks 
ana its regional relations, the sharp monoclinal folds of post-Cretaceous-pre- 
Eocene age, the large normal faults of post-Wasatch (P'occne) age; the 
movements at certam places at different geologic times, in some cases in 
opposite directions; and the nature, time and causes of regional warping are 
some of these problems, 

(c) The physto^aphy of the canyon country has long been an alluring field 
for research, and observations m this region have helped to clarify various 
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physiographic concepts. 'I he relation of land forms to rock hardness and 
structure is evident, though the development of some of the characteristic 
features, such as the amphitheaters, the long narrow spurs and the general 
pattern of sculpture m parts of the Grand Canyon, have not been obvious. 
The writer accords with the conclusion of Noble and Matthes that small 
faults and comparatively unnoticed fractures have played an important rdle 
in the shaping of the canyon. However, the ongin of the canyon as a whole, 
the location of the course of the nver, and the physiographic history of the 
region offer problems that are largely unsolved. Remnants of peneplains, 
intrenched meanders and other features bear testimony to a long and probably 
complex history, 'iho writer’s study leads to the conclusion that much 
erosion in the Grand Canyon area, involving removal of most of the Mesozoic 
rocks that were onco present here, was probably accoii.pliahed in pre-Wasatch 
time; that the river was establi^ed m its present course mainly by super¬ 
position, following a course that was consequent on Tertiary beds; and that 
the mam stream is influenced by structure near the south end of the Kaibab 
Plateau, betwetm Diamond Creek and the mouth of the canyon, and perhaps 
at other places, but seems to be unrelated to the groat Tertiary faults which 
cross the region Study of Glen Canyon, Marble Gorge, and ^jacent parts 
of the plateau country suggests the existence of a well advanced erosion 
cycle which was interrupted at a stage when the river had already begun the 
excavation of the Grand Canyon and had cut downward more thim 2,000 feet 
below the Kaibab rmi Perhaps this earlier erosion cycle corresponds to the 
‘'Great Denudation'* of Dutton that preceded the stage of active canyon 
cuUing While the sudden widemng of the canyon in the Kaibab division 
may result from the beginning of erosion here in the earlier erosion cycle, 
the writer knows of no identifiable remnant of the suggested pre-canyon 
cycle withm the Grand Canyon. Such platforms as the Tonto bench and 
the Esplanade are structural m origm It is doubtful whether any remnants 
of an older valley could be preserved where subsequent downward erosion 
has been so active 

The distribution of rapids, in almost every case at the mouth of a tributary 
stream, and the relation of river gradient to rock hardness and other factors of 
stream erosion arc interesting subjects of study. One may conclude that 
despite numerous rapids, a certain more or less stable relationship has been 
attained on Colorado River between the rate of erosion and the ability of tho 
nver to erode. {A ulhor'tt abstract) 

428th meeting 

The 42Sth meeting was held at the Cosmos Club March 23,1927, President 
Bltth presiding. Program: T. B. Nolan. Potash brines underlying Great 
isali Lake Desert^ Utah. During the summer of 1925, the Geological Survey, 
in cooperation with the Bureau of Mines and tho General Land Office, pros¬ 
pected the potash-bearing brines m the Great Salt J^ake Desert region. 
Two types of brine were found. (1) brine contained in the mterstices of 
crj stullmo salt deposits, and (2) brine found at a definite honzon in clays 
bclongmg to the I^ake Bonneville beds. 1 he first type of bnne is tho more 
concentrated of the two and is believed to represent a residual mother liquor, 
more or less modified by ram water, that has existed smee tho final withdrawal 
of the waters of Lake Bonneville The honzon at which the second type of 
brine occurs is thought to be a salt-impregnated zone deposited during the 
final stage of the earlier desiccation of Lake Bonneville, and would thus be 
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equivalent to the unconformity found by Gilbert between the Yellow Clay 
and the TVhite Marl. The bnne found is considered as being the result of 
the introduction of surface drainage waters along this soluble layer This 
hypothesis is ba^ upon the following observations: The depth to the bnne 
horizon is a minimum at the center of the Desert and increases to 9 feet at 
the edge of the prospected area. This compares with a thickness of 10 feet 
for the White Marl in the typo section at the Old River Bed. The clays 
above and below the bnne horizon arc sufficiently impermeable that towards 
the center of the area, where the brines are under a hydrostatic head, a rise 
of as much as a foot results when the horizon is tapped by a bore hole. 
Obviously, the brine honzon has some property not possessed by the remainder 
of the clay. The concentration of sodium chlonde in the brine increases 
towards the center of the area, and the rate of increase was found to vary 
inversely with the amount of surface dramage waters available Thus, 
where large dramage channels enter the prospected region, the chlorine 
content is notably depressed. Further, the relative amounts of potassium 
and magnesium m the bnne show a striking dependence upon the character 
of the country rock m the adjacent highlands- potash, for example, being 
high in the brines where rhyolite flows from the highlands nearby, and 
magnesium tending to dominate near areas of dolomitic rocks The calcium 
sulphate and carbonate, which presumably formed a large part of the mineral 
content of the indraining surface waters, have been almost entirely precipi¬ 
tated and are rcpresont<^ by a ‘^caliche*' or hanlpan immediately above the 
brine horizon. 

Deep bore holes put down by one of the operating companies showe<l the 
presence of several deeper bnne horizons. If these may be interpreted in 
the same manner as the one prospected, it would seem that the history of 
the Bonneville Basin is considerably more extensive than has been so far 
recognized. (Author^s abstract) 

C K, Wentworth, J E. Hokfmeister, and II S. I^dd: Unusual types 
of sediments from Pacific Islands Four types of islands are represented in 
this study- (1) oceanic islands of volcanic origm such as the Hawaiian groups, 
(2) oceanic islands without known igneous base such as the coral islands of 
the Line and Tonga groups; (3) islands like Eua, Tonga, which have a vol¬ 
canic ash base nearly entirely covered with limestone; and (4) islands like 
Vitilcvu, Fiji, which are partly volcanic but have some continental typos of 
rocks 

(1) In Hawaii the sediments arc derived mainly by chemical weathering 
from basalt and consist of highly femi^ous mantlcrock and soil, gravel 
and ferruginous clays with very little sand; coral roof rock; detrital calcareous 
sand composed of coral, shell and foraminifcral debns, and pyroclastic rocks 
and their crystal sand derivatives. 

(2) The s^iments of the Line Islands, which arc wholly of organic origin, 
are chiefly coral and Tndacna gravels and conglomerates; beach sands of 
coral and molluscan shell debris and forammifera; and coral muds and silts. 
Reef formations are the fundamental rocks of the group and the source of 
the detrital derivatives 

(3) The island of Eua is a representative of the Tongan group. The core 
of the island is volcanic tuff. This is overlain by younger sediments of 
various sorts, includii^ a reworked tuff to which much organic material has 
been added. Foraminiferal and coralline limestones form an extensive 
series of terraces, and in one locality andesite boulders in a matrix of calcare¬ 
ous sand form a thick deposit of conglomerate. 
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(4) The dominant sediments of Vitilcvu, Fiji, are those belonging to the 
agglomcrate-tufF-Tnarl scries, most of which are marine in origin. The marls 
are usually reworked tuffs to which variable amounts of clay and shelly 
material have boon added Subordinate rock types mclude conglomerates, 
sandstones, and limestones of several sorts, often more or less tuffaceous. 
Both forammifcral and coralline limestones occur. Ordinarily these are 
found as small lenticular bodies in the mam series, but two limestone masses, 
each several hundred feet in thickness, are known. {Authors* abstract,) 

W. C. Alden : Certain Pliocene and Pleistocene features of Yellowstone Park 
and its environs. 

W P. Woodring, W. W. Kubey, Secretaries , 


SCIENTIFIC NOTES AND NEWS 

Members of ihc United States (Geological Survey on May 2 tendered Dr. 
George Otis Smith a testimonial luncheon in honor of his completion of 20 
years as Director Dr Smith became a riiemher of the Survey in 189G and 
was appointed Director in 1007 
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GEOLOGY.— A Review of recent reports on, inveatigaiiona made in 
Florida on Pleistocene geology and paleontclogy.^ Oliveh P. Hay, 
Washington, D. C. 

Recently the writer presented a paper* which dealt with the geo¬ 
logical age of the vertebrate fossils reported as found by Professor 
F. B. Loomis and Dr. J. W. Gidley, mostly at Melbourne, Florida. 
Since the presentation of that article other reports on investigations at 
Melbourne, Vero, and one or two other localities have been pub¬ 
lished. One is a joint report’ by Gitiley and Loomis on their work 
done in 1925. Another is an individual statement made* by Prof. 
liOomis. A third report is that made® by Dr. Wythe Cooke, who was 
assigned by the U. S. Geological Survey as associate with Dr. Gidley 
in the investigation made in 1926. Dr. Gidley’s report for work done 
in 1926 has not yet appeared. In the statements published the winters 
describe the geological features of the various localities, note in a 
general way the fossils found, and announce the conclusions reached 
concerning the age of the deposits and fossil animals and that of the 
human remains encountered. 

It is not wholly a pleasant task to take up this subje<‘i again and to 
employ the necessary repetitions. In various respects the reports are 
disappointing. On the geological side, one might expect to hiid a 
sketch map showing the topography of the region examined at Mel¬ 
bourne and the locations of the excavations nuule From the pale¬ 
ontologists the public might have expected a more satisfactory state¬ 
ment of the species of vertebrate fossils found As it is, only a few 

^ Received February 3, 1927. 
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are mentioned and these only incidentally. Since the close of the 
work of 1026 nearly a year has passed and in this interval the fossila 
then collected might have been studied and their meaning deter¬ 
mined. Dr. Cooke mentioned some fossils under names based on 
identifications made in the field by Dr. Gidley and often followed 
by marks of query. At present one can not be certain just what 
species were collected by the varioW expeditions nor in exactly what 
hofrizons they occurred. 

The writer will deal first with Dr. Cooke’s report. With the details 
of this, little fault is found. Dr. Cooke was bound within narrow 
limits by his acceptance of the theory of marine ori^pn of the terraces 
of the coastal plain and of the times of their formation. When he 
argues that, if those terraces were formed at long intervals during the 
Pleistocene, the lowest one is of rather recent date, he is right. If this 
were granted, it woiild follow that any deposits and fossils laid down 
on this terrace are young. 

In one of his papers the writer, in discussing the coastal plain 
terraces, showed' that if they were of marine origin there must have 
been buried in each of them abundant remains of marine organisms, 
especially of muUusks. So far as known, such remains are wholly 
lacking, except in the lowest levels of the lowest terrace. When I 
inquire what agency has been effective in removing the vertebrate 
bones and teeth and the molluscan shells I am told that it has been 
done by carbonated rain water. This theory appears reasonable until 
it has been tested. Over large areas of Florida the shell bed of the 
Anastasia marl has been exposed long ages at or near the surface and 
it remains there, lloin water has not dissolved out the shelb of 
mollusks and the bones of whales buried in the Pleistocene clays around 
Lake Champlain and along St. Lawrence and Ottawa rivers. Along 
Mississippi and Missouri rivers are thick deposits of loess, a formation 
permitting the easy passage of meteoric water. In many localities 
numerous species of delicate land snails remaining unchanged have 
been collected from it. 

If we carry our investigations into Europe, where the Pleistocene 
has been more thoroughly studied than in America, we soon learn that 
around nearly all the countries bordered by seas there are marine 
deposits of Pleistocene age, often in the form of terraces. In the 
interior, beyond the reach of marine waters, along the rivers and lakes, 
both in glaciated and unglaciated regions, are terraces, sometimes as 


• This Journal, 14; 265 1024. 
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many as four or more, and belonging some to early and some to late 
Pleistocene times. These terraces show not only by their physio¬ 
graphic form but more convincingly by the inclusion of fossils that 
they were laid down under waters, marine or fresh, during times of 
subsidence. Believers in the marine origin of our coastal plain 
terraces ought to procure Haug’s TraUi de Giologie and read his re¬ 
marks on the Quaternary. They might then wohder what has been 
the matter with the rain water which has fallen on European soils for 
the last half million years that the abundant fossils have not been 
dissolved out. An entire page could be filled by only the record of 
localities where fossils, especially mollusks, marine, freshwater, and 
terrestrial, are found. 

The writer believes that he is justified in saying that the reason why 
no marine fossils are foimd on our coastal plain terraces is that marine 
waters have had nothing to do with those terraces. Probably not 
since the Pliocene has our coast, south of New Jersey, been sub¬ 
merged more than a very few feet. North of New Jersey there was, 
during at least the last glacial stage, considerable subsidence, and this 
is shown by an abundance of marine fossils. 

There appears to be sufficient evidence that during the latter part 
of the Pliocene and during the earlier part of the Pleistocene the whole 
of this continent stood at a much higher level than it now does It 
seems not improbable that the eastern border of the continental shelf 
was near sea-level. It was probably during this time of high elevation 
that the swift and swollen streams excavated the gorges and canyons 
which are known to exist, but which are pften in one way or another 
partially hidden. Examples of these are the wide and deep basins 
which contain most of the Great Lakes, the trough of St. Ijawrence 
River, the extensive submarine trench which extends many miles out 
from the mouth of the Hudson, the broad and deep valley in which 
reposes Chesapeake Bay, the deep excavation, refilled apparently 
to os much as 1,200 feet,' in which the lower Mississippi flows. Appar¬ 
ently before the end of the first glacial stage our eastern coast had 
settled down to about its present level; and there is little evidence and 
little probability that since that early time the elevation has been 
much greater than at present. During the greater part of the Pleisto¬ 
cene, therefore, our coastal plain, from New Jersey to the Rio Grande, 
has been practically stable. In whatever way the terraces were pro¬ 
duced, they came into existence during the time of that elevation; and 

' Louisiuia Geol. Sumy Bull, 1: 43. 1906 



280 JOUBNAL OF THE WASHINOTON ACAOEUT OF SCIBNCBS VOL. 17, NO. 11 


at the time of the first interglacial stage the low Atlantic shore was 
ready to receive deposits containing the remains of the animals we 
now find there. 

Consistent with his belief in the theory of the marine origin of the 
terraces, Dr. Cooke, of course, accepts the interpretation that the 
deposits and their fossil contents are relatively young. In their joint 
report Dr. Gidley and Professor J.oomis take a similar view of the 
rather late age of the deposits and of the fossils. The present writer 
is unable, however, to determine what is the fundamental idea on which 
their conclusions are based—whether on the theory of marine terraces, 
the modern aspect of the fauna, or the presence of human remains. 
The language employed by them appears often rather indefinite, so 
that each reader can interpret it to suit himself. On page 263 of the 
joint leport a number of geological changes are indicated, but whether 
these involved any considerable amount of movement or of time is left 
uncertain. Very few vertebrate fossils are recorded. Two or three 
species of elephants, varying in structure, habits, geological age, and 
regional distribution, are included under the vague name mammoth. 
In short, there is a contrast between the laxity of the argumentation 
and the assertiveness of the conclusion. 

The authors, as shown in their report, are not clear as to the exact 
age of the bed no. 2 and its fossils, but state that it was “probalily 
pre-Wisconsin." Nor are they certain that the human skull was not 
originally imbedded in no. 2. If it was, man may have been there in 
pre-Wisconsin times. Or, as they suggest, the skull may have been 
crushed and pressed into be{l no. 2 by some heavy animal in the inter¬ 
val between bed no. 2 and bed no. 3- therefore, in "possibly early 
post-Pleistocene," which is, of course, the Recent. The effort is 
made to bring up the age of the deposit as near the present time as 
possible, but nowhere is there a reason offered why bed no. 2 may not 
be as old as the first interglacial, the Aftonian. 

In the endeavor to advance bed no. 2 to a late time in the Pleisto¬ 
cene the writers must account for the large extinct fauna found in it. 
They think it possible "that at this time there was still living in 
Florida at least a remnant of the Pleistocene fauna, including the 
mammoth and the mastodon." The suggestion that some of the 
Pleistocene animals lived longer than others appeal's to be an attrac¬ 
tive one, inasmuch as it is accepted by Dr. Cooke and by Gidley and 
Loomis. Now, this remnant must have been a pretty substantial one. 
The writer has estimated that 70 per cent of the species of bed no. 2 
is extinct and 30 per cent is yet living, but the 70 per cent includes 
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many species which became extinct after bed no. 2 was laid down. 
It is, therefore, not unlikely that the remnant living at the close of 
deposition of bed no. 2 amounted to half of the fossil species known 
from Florida. It is hard to understand what advantages the authors 
of the report gain by exploitation of this remnant. It is the other 
remnant, the one which appears no more after the deposition of bed 
no. 2, that is to be considered. We must determine when the saber¬ 
tooth tigers {Smilodon), the capabaras of hear-like size, Elephaa 
imperator, the camels, the horses of two or three species, the giant 
armadillo (Chlamylherium), Megatherium, the glyptodonts, the gigantic 
tortoises, and various species of smaller chelonians ceased to exist. 
We must not conclude that camels lived on to a late stage of the 
Pleistocene simply because some of the bisons did, nor that Elephaa 
imperator continued on to the early Recent because another “mam¬ 
moth” may have done so. 

In addition to the genera and species mentioned above there have 
been discovered at Peace Creek, Vero, Melbourne, and various 
other localities in h’lorida, mylodons, megalonyx, tapirs, peccaries, 
long-horned bisons, mastodons, the giant beaver (Caatorotdea), huge 
dogs, and tigers, besides the great bulk of the species, big and little, 
which inhabited Florida when Ponce de Leon arrived in search of the 
fountain of youth. Doubtless all of these had ex'sted somewhere 
during, we will say, the first interglacial stage. From that time this 
host had marched abreast some hundreds of thousands of years, down, 
as we are told, to the “pre-Wisconsin” or even to the “post-Pleisto- 
cene.” Few or none had fallen exhausted by the wayside; few or none 
had been destroyed by any hovering enemy; apparently there had 
occurred no internecine conflicts; and none of the beasts had suffered 
from the rigors of four glacial stages. 'Phen, as if to announce the 
tardy arrival of man on the continent and to prepare his environment, 
nearly three-fourths of that multitude was destroyed suddenly and in 
as mysterious a way as was the army of Sennacharib. 

I am told by Dr. Cooke that some vertebrate paleontologists tliink 
that there are more specific differences than I admit between the 
Pleistocene animals of Florida and those of the glaciated regions. 
This may be true, but in the present discussion, not very important. 
A certain elephant, regarded by myself os Elephaa imperator, may be 
something else, but it lived with the other genera and species of bed 
no. 2 and disappeared with them. It is open to anybody to describe 
from the bones and teeth found in Florida as many new species as he 
may desire. These new species will he found mostly in bed no. 2 and. 
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as I view the case, will add to the high percentage of extinct species 
found in it and confirm its antiquity. As Cooke, Gidley and Tjoomis 
interpret the case, all the new species will simply magnify the slauf^ter 
that occurred just preceding the alleged late advent of man. 

Various persons attach importance to the idea that the Pleistocene 
nnimAlH survived longer in Florida than in the northern States because 
of its genial climate. These persons must assume that the environ¬ 
ment of Florida is even now more favorable for mammalian animals 
than more northern coimtries. Apparently the climate preferred by 
musk-oxen and polar bears is that of the arctic regions; by existing 
sloths and anteaters, that of the hot tropics; by a great variety of other 
animals, that of the intervening spaces. These persons must assume 
further that, even if the climate remained genial during the glacial 
stages, the animals living there all continued to exist from the early 
Pleistocene to its close. Mammalian genera and species, quite unlike 
mollusks, are relatively short-lived. Climate is not the only condition 
that effects the existence of vertebrates. If for any reason vertebrates 
from other parts of the continent had invaded Florida in great numbers 
their intrusion would have led to competition for place and food, and 
some of the less hardy forms would have succumbed. 

The climate of the southern States, however, was probably during 
each glacial stage less genial than during the interglacial stages. 
During one stage, probably the Kansan, walruses flourished on the 
present site of Charleston, South Carolina. In the collection of Mr. 
C. C. Pinckney, of Charleston, the writer found a milk-tooth of a 
species of moose closely related to the one now living. Leidy recog¬ 
nized the presence of a musk-ox at Natchez, Mississippi. In his 
report Dr. Cooke included among the animals exhumed from the bed 
no. 2, at Melbourne, a possible reindeer. Although the teeth were 
later identified as those of a young elk, the earlier identification did not 
appear incongruous either to the geologist or the paleontologist. The 
climate which was favorable for walruses, moose, musk-oxen and the 
elk, would not have appeared genial to all of the ground-sloths, the 
armadillos, glyptodonts, the saber-tooth tigers, the camels, and the 
huge tortoises, all of which had been accustomed to a semitropical 
environment. 

If those who insist that during glacial stages the climate of Florida 
was little different from that of the present really understand Pleisto¬ 
cene meteorology, will they not tell us what happened about the time 
of the introduction of human beings that so many of the animals were 
swept away? 
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Naturally the age of bed no. 3 came up for decision by the investiga¬ 
tors at Melbourne, and they appear to have found the problem easy of 
solution. It is assigned to the Recent; but the present writer finds no 
adequate reason presented. Dr. Cooke states that the freshness of 
the vegetable remains and of the mussel shells indicates that no very 
long time elapsed during this accumulation—a conclusion which will 
not stand investigation. According to Gidley and Loomis, the de¬ 
posit is somewhat more recent than the appearance of man, which 
itself was possibly early post-Pleistocene, that is. Recent. No reason 
is offered why bed no. 3 may not be as old as the Illinoian glacial stage 
or the Kansan. Much is made of the erosion of bed no. 2, but it 
might, without any uplift, have been effected by increased rainfall 
during one glacial stage. The considerable changes of level postulated 
are assumptions. Apparently few fossils were found in bed no. 3 at 
Melbourne, probably because of local conditions. At Vero, fifty-two 
species of vertebrates were collected, of which nineteen were regarded 
as extinct. The writer is inclined to believe that any of the species 
that survived the extinction following the deposition of bed no 2 
may yet be discovered in no. 3. In an effort to prove the late date of 
the bed no. 2, Prof. R. T. Chamberlin contended* some years ago that 
it passed apparently without interruption into bed no. 3. Ilis argu¬ 
ments may fairly be used to show that this upper bed is older than he 
suspected. The stratum of muck must have accumulated with 
extreme slowness The upper portions may really belong to the 
Recent epoch; the lower portion to late and middle Pleistocene. 

The present writer has little to say about Professor Loomis’s 
personal article mentioned above. It appears to be a repudiation of 
portions of the joint report On some matters I believe he is right; 
on others, in error. To the writer it appears that the evidence pre¬ 
sented by the three investigators shows that the human skull and 
some of the artifacts belonged originally in bed no. 2. If further 
digging from Melbourne to Vero should, as it has done so far, reveal 
human relics imbedded in this stratum, one would have to conclude 
either that it was their original resting place or that the proboscideans 
were animated by an intense dislike at seeing such objects lying around 
loose on the surface. 


• Joum Geol, SS: 666-683 1017 
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BOl'ANY .—Six new Convolvulaceae from Venezuela.^ H, Pittibb, 
Caracas, Venezuela. 

Brewerla mollis Pitticr, sp. nov 

Scandena, cauhbuB vir^atiB, verruculosia, dense pubesccntibus; foliis 
ncrvosis, modico petiolatia, petiolo tereti, tomcntoso, lamnis submembrana- 
coiB, ovalibus, basi rotiindatia apiccm versus sensim angustatiB, obtuais, 
mucronatis, supra parcc adpresse villosis costa venisque unpressis, subtus 
molliter pubesccntibus costa vcnisquc promincntibus, racemis axillaribus, 
HubeymosLB, pcdunculis primanis, secundanis, pedicolbsquc bracteolia 2 
dcciduis sufiFultis fulvoacenti-pubcscentibus, floribus 8^7, albis ^?); scpcdis 
aoqualibus, ovatis, apico subrotundatia, 2 extorionbus utrinque, mtcrionim 
partibuB expositiB fulvosccnti-pubeBcontibuH, corolla calycc inulto longiora, 
tubo brcvi, vontricoso, baai mtus villoso, limbo late infundibuliformi, plicato, 
costulis oxtenoribuB extus dense fulvo-pilosis demum glabernmo, m aetate 
utnnque 5-fisBo; staininihus corollao basi insertis, filainentis glabns apice 
incurvis, antheris oblongis bosi emargmatis, apiccm versus angustatis, dorsi- 
fixiB, ovario ovoidco, fulvo-pubescenti, disco aunulari glabro emeto, stylis 
2rbrevi8Siinis. bosi vix connatis, glabns, stigmatibus globosis; capsula ovoidco- 
oblonga, calyce porsistentc glabrcsconte suffulta, sominibus ovoideis, piano- 
conipresBis, margino pibs fulvoscentibus longissimiB dense coronatis, demum 
parcc pubescentihus 

Petiolus 1 5 2 cm longus, laminae 7-10 cm longae, 4 -5cm latae Racemi 
6^()5 cm. longi Pedunculi pnmarii 2-3 cm. longi, Becundarii 0 0-1 cm.; 
pcdicelh circa 1 2 cm. longi, Scpala (> mm. longa, 4 mm. lata Corolla 
1.3 cm longa, tubo circa 3 mm longo Filamenta circiter 3 mm louga; 
antherae3mm longae. Ovarium plus minusve 3.5 mm. longum, stylus 2 2.5 
mm longus, stigmata 0.6 mm diametientia Capsula 1.6 mm. longa, scmina 
6 mm. longa, 5 mm lata, pilis 1-L 2 cm longis marginata 

PouTi uuESA (’alvano de Guanarc, 200 m , on and, bushy slope's, flowers 
and fruits December 28, 1925 {Pilher 12046, type). 

Brewena longepaniculata Pittier, sp nov. 

Volubibs, ramis sarmentosis subfistulosis, foliis pctiolatis, coriaceis; petio- 
lis brevibuB, canaliculalis, minute adpresse pubcscentibus; laminis ovahbus 
oblongiHve, liosi rotundatis, upicc obtuais rctusisve inucronulatis, supra 
glabernmis minute reticulatis su)>nitidis, subtus sordide cmereo-tomcntellis, 
nervo supra iinpresso subtua prominente, venis adsccndentibufl supra tenuiter 
impressis subtus utrinque proininuhs; panicuhs axillanbus, apicc aphyllo 
excepto foliasiH, cymis poduncidatis bis infidis fcrrugineo-puboscentibus, 
pedunculo pctiolum subacquantc vel brevion, pedicellis calyx longioribus; 
brocteis apiculatis brevibus, sopalis ovatis, obtusis, conacem, duobus exter- 
iorihns extus dense ferrugineo-puliescentibus, demum plus ramusve parce 
pube8ccntil)U8 glal>re8centibusve, corolla tubuloso-cainpanulata, basi coarc- 
tata, extus di'iise fulvo-villosa, staminibus basi villoso-lonatis, antheris ovatis^ 
eordatis, disco cranso, cupulato, ovano apicc villoso, stylis duobus baai 
breviter connatis dernum hbens fihformibus, stigmatibus capitatis subbilo- 
bulatiB. 

Petiolus 0,5-2 5 cm longus; laminae 3-10 cm longae, 2-6 cm. latae. 
Paniculae circa 25 cm. longae; cymarum pedunculi 0 5-12 cm. longi, pcdi- 


^ Received February 23, 1927 
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celli 5-8 mm, longi. Sepala 6-7 mm. longa, 4-4.5 mm. lata. Corolla circa 
1,8 cm. longa. C^nitalia inclusa. 

Trujillo. Moron Hill near Valera 600, m., in bushes; fl. Nov. 18, 1922. 
(Pittier 10733, ttpe). 

No South American species of Brewena seem to have been described in 
lecent years, and it hatl not been expected that the Ronus reached so far 
borth I feel no hesitation, however, in placing the abo^e descnlicd plants in 
this apparently not well known group, of which they represent two distinct 
types, the one with axillary, cyinose, the other with terminal, paniculate, 
inflorescences. The affinities of the first species are with Breweria Langa~ 
dorffit, except that the flowers are not solitary and the general aspect of the 
plant resembles more that of Prevostca feiriigifiea. The remarkable seeds, 
with their dense fulvous crown of very long hairs, and the details of the flowers 
leave no doubt as to the generic identity of that plant; while certain structural 
analogies show that B longcpamcuUUa is really congeneric with B moUts. 
A manuscript note on the sheet of the former plant states that “this plant 
seems to bo the same as TT. IT Smith’s n 876 from Santa Marta (Colombia) 
but it is distinct from Junn de la Cruz nn 1372 or 1358 in the U. S National 
Ilorbarium,^’ 


Aniseia trichantha Pittier, sp. nov. 

Volubilis, caulc suberasso primum denHisMiine cono-vijlosc#, in octate plus 
minusvc adprcBBC villosulo, foliis ovatis oblongisve, bosi ocutis subttcutisve 
apice late obtusis mterdum subacutis utrinquc mucronatis supra glabria 
glabrcaccntibuBVC, subtus pnmum crebernme senceo-pubesccntibus demum 
parce pilosuhs, petiolo modice crasso, canaliciilato, villuso; atipulis lineanbus, 
orovibuB, cite dcciduis, peduneulis axillanbus, validis, tomentoso-villosis, 
2-3-floribu8, folia subaequantilms longionbusve, pcdiccUis brevibus dense 
villosiB basi bracteis hnearibus pubcscentibus deciduis suffultis, apice bi- 
bracteolatis, bractcobs ovato-lanccolatis dociduis, sepalis subcoriaceis ovatis 
ovato-oblongisvc, cihatis, extus m pai-tibus expositis cano-villosis, in sicco 
nigrepcontibus, interionbus brt'vioribus, corolla alba mfundiljuliformi, in sicco 
nigreseonti, extiw dense fulvo-pilosa; stammibus glabris, disco annular!, 
glabro, ovano apice dense fulvo-piloso, stylo gracili glabro, stiginatibus 2, 
ovalibiis, muricatis Capsula (juv.) ovoidca, dense fulvo-villosa. 

Pctioh 0 7-1 cm longi, laminae odultae 2 5-5 cm. longae, 1-2 5 cm latoe; 
mucro usque ad 2 inm. longus, Pedunculus 3.5-6 cm longus; pcdicelli 
2-7 mm. longi. Sepala 6-8 mm. longa, 5-7 mm lata. C’loroIIa plus inmusve 
2 cm longa. Filamenta circa 4 mni longa Pistillum 1 5 cm. longum 

CojEPEB Between El Tinaco and San Carlos, in low, damp places along 
river, flowers and young fruits December 25, 1925 (Pittu r 12004, type) 

On account of its relatively large flowers, Amseia tnchanltia would hold an 
intermediary position between Meissner's Grandijlorae and Pamfiorae} 
It is distinguished from all other representatives of tlic genus reported from 
Venezuela by its villous corolla. The following is a key to the species which 
have been collected in the Venezuela. 


■ Flora brasiliensiB, 7: 318 1809 
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Corolla white, glabroua, over 2 cm. long; leaves oblong-lanoeate 

1. A. martlnicenria Choiqr 

Corolla 2 cm. long or less. 

Corolla white, densely pilose without, 2. cm. long; leaves ovate or obloi^, 
the base more or leas acute 2. A. trlchantha Pittier 

Corolla blue, glabrous, 1.2-1.7 cm long; leaves more or leas cordate or at 
least broa^y rounded at the base. 

Sepals glabrous, inHorcsccnces many-flowered 3. A. velloziana Choi^ 
Sepfda tomentose; inflorescences 1-3-flowcrcd 4. A. heteraniha Choigy 

Merremia asterotricha Pittier, sp. nov 

Scondens volubiliave, caulibus, petiohs pcdunculisque dense stellato-tomen- 
tosis canoscentibusque, foliis diaimete trifoholatis, potiolo lamims breviore, 
anguste canahculato; fohohs petiolulatis, membranaccis, petiolulis brevibus, 
canahculatis, laminis ovali-oblongis, lateralibus basi inaoqualibus semi-ro- 
tundatis, apice obtusis subacutisve mucronatis, supra stellato-pubescentibus, 
costa venisque impressis, subtus dense stcllato-tomcntellis cinerascentibus 
costa venisque pronuneniibus, stipulis ovatis, obtusis, deciduis, mflorcsccntua 
axillaribus, cymosia, saepe foliosis; peduncuhs pnmarns folia acquantibus 
longioribusve, plorumque ebractcatis, pedunculis secundariis tcrtiariisque 
bracteis fohaceis, petiolulatis lanceolatis suflultis, pedicellis clongatis, graod- 
limis; bractcohs unoari-lancoolatis, sepalis membranaccis, oblongo-ovatis, 
apice obtuaiB, mucronulatis, exterioribus 2 tomentelio-cincreacentibus, inter- 
ionbusgradatim angustionbus glabernims subpellucidis, corolla (alha*^) calyce 
duplo jongiora, gonitalibus inclusis; fllamcntis basi piloamscuhs, poUinis 
granulis laevibus, trisulcatis, ovano ovoidco, dense oaneseenti-villoso; 
stylo tonuissuno stamimbus duplo superante, capsula desiderata. 

Petioli 4 5-5 cm longi, pctioluli 2-8 mm. longi, foliolorum laminae 0-13.5 
cm. longae, 2 5-5 cm. latac Stipulae 3--5 mm longae. Pedunculi primaru 
9 5-11 cm., Bccimdarii 3-5 5 cm , tcrtiarii 1 2-2 cm longi; pcdicoUi 0 6-1.7 
cm. longi. Ilractooe 15-2 cm, bracteolae 0 8-1.2 cm longae. Sepala 
circa 10 mm. longa, 2 5-3 5 mm. lata Corolla 2 cm longa. 

Lara' Along the Turbio River near Barquisimeto; flowers June 1, 1925 
(J. Saer d’ Higmri 248, TrrE) 

Merremia nervosa Pittier, sp. nov. 

Volubilis, caulibus subtenmbus, striatis, cmereo-tomentellis; folds parvis, 
potiolatis, trifoliolatis, pctiolis sulcatis, pedunculis pedicellisque cinereo- 
tomentosia; pctioluhs brevissimis, laminis (ternunahbus majonbus) ovahbua 
basi in pctiolulum attcnuatis apice obtusis subacutisve mucronuLatis, supra 
mmuto velutims, nervo venisque impressis, subtus cmereo-velutmis, nervo 
venisque valde prominehtibus; pedunculis axillaribus, paucifloris, bracteis 
Iineanbus brcvibua deciduis suffultia, pedicelhs subumbcllatis, quam pedun- 
culus multo brcvioribus; bracteolis Imcan-lanceolatis persistentibus; sepalia 
membranaccis, ovato-oblongis, apice indistincte omargmulatia vol interdum 
mucronulatis, 2 exterionbus stellato-furfurascentibus, interionbus glabns 
vel partim pubescentibus; corolla alba, glabemma; genitalibus inclusis; 
filainentiH basi parcc villosulis; antheris oblongis, basi cordatis; pollmis 
granulis laevibus; ovano dense cano-villoso; stylo fihformi, glabro, stamimbus 
subaequilongi 

Petioli 0 5-1 cm. longi, petioluli subnulh; lamina tcrminalis 3-4 cm. longa, 
1.6-2 cm. lata, laterales 2 cm. longae, 1.3-1.6 cm. latae. PoduncuU 3-A cm., 
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pedioelli circa 1 cm. longi. Braoteolae 0.7-1 cm, longae. Sepala 9-13 mm. 
lonm, 0-7 mm. lata. Corolla 2.5 c^^ longa. 

Lara: Cerro Gordo near Barquisimeto^ in arid places; flowers October 
1926 (/. Saer d^HSgueri 294, ttpd^ 


On account of their tnfoliolate leaves and stellate indument, these two 
species constitute a natural group among the Venezuelan Aferremioe. 


Kst to the Species of MERREinA known fhou Venezuela 
Herbs, erect or hardly voluble 

Leaves wanting and replaced with oblong or subulate scales; corolla white 

1. M. atiuensis Hallior 

Leaves present, short petiolate, Iineal-ovate, subcordate at the base; corolla 
yellowish 2. M. maypurensis Hallier 

Scandent or voluble vines 

Leaves simple, distinctly and broadly cordiform; corolla yellow, 2.5 cm. 

long 3. M. umbellata Hallier 

Leaves 3-foliolatc; indument stellate, corolla white 

Leaflets oval-oblong, distinctly petiololate, the blade 6-13.5 era. long 

4. M. asterotricha Pittier 
Leaflets oval, almost sessile, the blades 3-4 cm long 

5. M. nervosa Pittier 

Leaves digitate, with 5 segments; corolla white 

Sepals 6-13 mm long; plant glabrous; leaflets lanceolate, often toothed 

0. M. quinquefolia Hallier 

Sepals 17-25 mm long; corolla about 4 cm. long, leaflets entire 
Leaves appressed-pilosc; sepals hirsute at the base, the exterior ones 
acute and longest; corolla 3 cm. long 7. M. aegyptia Urban 
Leaves glabrous; sepals glabrous, obtuse, the exterior ones shortest; 
corolla 4 cm. long 8. M. glabra Halher 


Ipomoea pseudo-Lintun Pittier sp. nov. 

(Sect. Orihtpomoeaf subsect. Lobatae,) —Glabra, erecta, caubbus sohiariis 
virgatis simpficibus, fohosis, fohis scssilibus usque ad basin palmatim pluri- 
partitis, segmentis filiformibus, subteretibus, exterioribus plerumque 2-4- 
fidis, flonbuB longe spicatis, axillanbus, pedunculatis; pedunculis sohtanis, 
quam folia brevionbus, basi bracteis 2 minimis lanceolatis suffultis, sepalis 
membranaceis, lanceolatis ovato-lanceolatisvc, apiculatis, exterioribus extus 
squamoso-papilloeis, brevionbus angustionbusque, corolla infundibuhformi, 
rosea, glabra; stamimbus glaberrimis, anthens ovato-lanceolatis basi emar- 
ginatis; poUinis ^ranulis muricato-spinulosis; disco annulari, angusto, pistillo 
^bro, ovario biloculari, loculis biovulatis, stylo incluso, stigmate capitato, 
bilobulato, papilloso, capsula parva, glabra, laevia; serninibus 4, laevibus. 

CauUs 40-^ cm. altus, teres. Foliorum segmenta plus minusve fasciculata 
1.5-2 cm. longa. Intemodia 1-1.5 cm. longa. Pedunculi 7 mm. longi. 
Calyx 0 mm. lon^, lobis exterioribus brevionbus. Corolla 2 5 cm. longa. 

Savannas on the slopes above Caracas, 950-1300 ra., in small colonies; fl. 
July 27, 1927 {PtUier 7279, type); same locality, fl June 17, 1917 {Pittier 
7218). 

This pretty species, which looks hke certain Linum species, seems to be 
rather scarce. It is evidently very closely related to Ipomoea encotdee 
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Meisan. deflonl>ed from the state of Goyaz in southern Brazil, but differs 
in the absence of indument, the comparatively long pedunculate flowers with 
short calyx and pink corolla and the distinct division of the leaves. Another 
species somewhat like it and probably closely related is Ipomoea captllacea 
TDon, of Mexico, but in our plant the peduncles are shorter, the calyx longer, 
anti the corolla not short, tubulous and red, but four times longer than the 
calyx, funnel-shaped and pink 

BOTANY.— New South American species of Liabum,'^ S. F. Blake^ 
Bureau of Plant Industry. 

The strictly American genus Liabum is, taken m its broad sense, the 
largest American genus of the Senecioneae aside from Senecw itself. 
About 2^3 species occur in Mexico and (’’entral America, 1 in the West 
Indies, and the remainder, some 89 species (including those here de¬ 
scribed), in the Andes from Venezuela to Peru, Bolivia, and Argentina. 
The number in the different countries is approximately as follows* 
Venezuela, 2; Colombia, 19, Ecuador, 32; Peru, 38; Bolivia, 13; 
Argentina, 4. The new species here described have been distinguished 
in the course of identification of the large amount of material of the 
genus accumulated at the United States National Herbarium in recent 
years, principally from the collections of Dr. F. W. Pennell and Mr. 
E. P. Killip in Colombia, Prof. A. S. Hitchcock and Dr. J. N. Rose in 
Ecuador, Mr. J. Francis Macbride in Peru, and Dr. Otto Buchtien in 
Boli\ia. The preparation of a working key to the South American 
species has been greatly aided by the acquisition of photographs, 
fragments, and notes of typical si>ecimens at the herbaria at Geneva, 
Pans, and Kew by the writer in 1925, through the courtesy of the 
curators of the herbaria mentioned, and through the loan by Dr. J. K. 
Small of several type specimens from the herbarium of the New York 
Botanical (harden. 


Liabum arthrothrix Blake, sp. nov. 

Section sc^aposc, 1-headod, leaves rosulate, lanceolate or 

oblanccolatc, small, coriaceous, callous-toot hod, above bright green and 
densely pilose with many-ccllcd yellowish hairs, l^eucath densely whitc- 
tomontosc, involucre 8-11 mni high 

Rhizome up to 4 cm. long, horizontal, leaves crowded m a basal rosette, 
without evident mtemodcs, 1-5.5 cm, long (including the petioliform margined 
base, this 2 5 cm long to nearly wanting), 3-S ram wide, acute, long-cuneate 
at base, calloufl-pomt^'d and with 1-3 callous-pomtcd teeth on each side above 
middle, apparently not tomentose above evim when young, obscurely tripli- 
nerved, the lateral viuns concealed beneath by the tomentura, the costa 
usually evident, scape sohtary, slender, 14-28 cm. high, naked, arachnoid- 
tomentose, pilose throughout with manysjclled purplish hairs; head 1.8-3 


‘ Uoceived March ‘,21, 1927 
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cm. wide; involucre hemispheric, about 5-8eriate, strongly graduate, appressed, 
the outermost phyllaries lancc-triangular to ovate-triangular, obtuse to sub¬ 
acuminate, subcoriaceous, scarcely margined, S-nerved^ obscurely ciholatc. 
0.0-1.6 mm. wide, the middle ones lance-linear, acuminate to obtuse and 
apiculate, S-nerved, thinner, narrowly scarious-margined, obscurely pilose- 
ciliato, the innermost linear, acuminate, 1-3-nervcd, thin. 0 0-1 mm. wide, 
all often purplish-tinged above, ossentially glabrous dorsally; rays about 30, 

{ rcllow, the tube 3-4.5 mm. long, pilose with many-ccllcd ^irs, the lamina 
incar-elliptic, 4-ncrved, 3-toothcd, 10-14.5 mm. long, 1.5-2.5 inm wide; 
disk corollas yellow, very sparsely short-pilose toward apex of tube, clavate- 
glandular on teeth, 0.8 mm, long (tube 2 8 mm., throat slender-funnclform, 
2.4 mm., teeth 1.0 mm long); young achenes pilose; pappus simple, pure 
white, about 4.5 mm long, the bristles finely hispidulous, not dilated apically. 

Ecuauoh: PAramo of J>avaguro, Prov Tjoxa, Sept. 1864, Jamenmi (U. S.); 
Yausai, alt. 37(M) m., April 1904, Rivet 002 (Par.), 004 (Par), pdramo, be¬ 
tween Ofla and Cuenca, Prov. Azuay, alt. 2700^-^1300 m , 9-10 Sept. 1923, 
Hitchcock 21(i45 (type no. 1,195,(570, U. S Nat. Herb.) 

Distinguished from L, acaule (H B K) liOss, and L ronvlatum Hieron. 
by the articulate hairs of the upper leaf surface, and fnmi L ienxuory described 
below, by its smaller coriaceous leaves which show no sign of tomentum al>ove 
even when young 


Liabum tenuior Blake, sp nov 

Section Chrysoctiniumy scapose, 1-hcaded, leaves rosulatc, lanceolate or 
oblanceolate, medmtn-si$sod, papery, callous-denticulate, above dull green, 
at first thinly arachnoid, rather densely pilose with persistent many-celled 
hairs, evidently 3-5-phnervcd, beneath cancscently and persistently arach- 
noid-tomentosc, involucre 14 mm high. 

Rhizome short; leaves about 10 in a basal rosette, 5-7.5 cm. long (including 
the margined petiohforra base, this 1--2 cm. long), 1-1.5 cm. wide, acute, 
callous-pointed, long-acununate at base, with 2 5 remote pairs of d^k cal¬ 
lous teeth (about 0 5 mm long), comparatively thin, rcticulate-veined, the 
veins conspicuous m transmitted light; scape slender, naked, 43 cm. high, 
arachnoid-tomentose, glabrescent below, above the middle pilose with deli¬ 
cate, purplish, many-celled hairs, the base of involucre pilose with many-celled 
yellowish hairs; head about 3 cm. wide, involucre hemispheric, about 5-seriate, 
strongly graduate, appressed, the outermost phyllaries triangular, obtuse to 
acute, 3-nerved, with greenish center and narrow subscarious margins, slightly 
ciliaie, 1 5-2 inm. wide, the middle ones narrowly oblong-lanceolate, I 8-2 
mm. wide, acute to acuminate, 3-5-nerved, the innermost linear, acuminate, 
1-3-nervcd, 1 mm. wide, rays apparently about 30, yellow, short-pilose with 
many-celled hairs toward apex of tube, the tube 5 mm long, the lamina ellip¬ 
tic-linear, 4-nerved, obtusisli, scarcely denticulate, 10 mm. long, 1 5 mm wide; 
disk corollas yellow, pilose on tube especially toward apex, essentially glabrous 
on teeth, 8 mm. long (tube very slender, 4 rarn long, throat slendcivcyhndric, 
2 mm., teeth linear, acutish, 2 mm), young ochenes pilose, 1.0 mm long; 
pappus simple, pure white, 6 mm. long, the bristles slender, hispidulous, not 
dilated apically. 

Ecuador: Casitagua, May 1903, Rivet 478 (type, herb. Par , photo, and 
fragm., U. 8.). 
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Closely allied to L. arihrothrix, but with longer involucre and much thinner 
leaves in which the reticulation is evident by transmitted light, while those of 
L. arihroihrtx are thick and opaque. The disk corollas of the two species also 
differ in shape and pubescence. 

Liabum bicolor Blake, sp. nov. 

Section ChrysacHnium, herbaceous (?), densely whitish-tomentcm except 
on involucre and upper leaf surface; stems decumbent, branching, leafy 
below, terminated by long monocephalouB peduncles; leaves oblanceolate, 
Bubentire, coriaceous, soon green and glabrate above; involucre 11 mm. 
high. 

Leafy portion of stem about 10 cm. long or more, sometimes dichotomously 
branched, slender, striate, intemodes 0.7-4 cm. loi^, leaves opoosite, oblancoo- 
late or narrowly obovatc, 2-4.5 cm. long (including the petioliform margined 
base, this 1.5 cm. long or less), 5-9 mm. wide, obtusish, callous-apiculate, 
entire or with few remote callous teeth, above at first arachnoid-tomentose, 
quickly glabrate and dark green, not shining,b eneath very densely and tluckly 
whitish-arachnoid-tomentose, obscurely triplinerved; peduncles solita^, 
nideed, erect, about 20 cm. high, slender, arachnoid-tomentose, pilose with 
dehcate, many-cellcd, purplish hairs; head about 2 8 cm. wide; involucre 
hemispheric, about Senate, strongly graduate, appressed, the outermost 

E hyllarics tricuigular, acute, firm, 1-1.5 mm. wide, the middle ones lance- 
near, 3-nerved, the innermost linear, 1-3-nerved, acununato, 0.7-1 mm. 
wide, narrowly subscarious-margmcd, all obscurely ciholate, with purplish 
tipe; rays about 30 or more, yellow, the tube pilose above with severd-ceUed 
hairs, 3 mm. long, the lamina elliptic-linear, 4-nerved^ entire, obtuse, 12 mm. 
long, 1.3 mm. wide, disk coroll^ yellow, pilose with several-cellod hairs 
on tube and base of throat, sparsely clavate-glandular toward tip of teeth, 
7.3 mm. long (tube slender, 4 mm., throat slender-campanulate, 1 3 mm., 
teeth nearly linear, acutish, 2 mm.); young achenes pilose; pappus simple, 
pure white, 5 mm. loi^, the bristles hispidulous, not dilated apically. 

Ecuador; Mountains, Prov Txixa, Sept. 1864, Jameson (type no. 534900, 
U. S. Nat Herb.) 

Evidently closely allied to the Peruvian L. caulescens Hieron. The latter 
is described as having oblong-cuncatc subconaceous leaves and 1-nerved 
middle phyllaries. 

LUbum amphothriz Blake, sp. nov. 

Section CArysac/tnium; caespitose, whitish-tomentose throughout except on 
involucre; stems decumbent, somewhat branched, terminating in elongate 
moDOcephalous peduncles, leafy below, leaves lanceolate to nearly linear, 
above pilose with several-celled hairs and persistently or fugaciously arach- 
noid-tomentosc, beneath whitish-araGhnoid-tomentose; involucre 9-12 nun. 
hi^. 

Herbaceous or suffruticuloee; stems several, often dichotomously branched, 
the leafy portion 2-20 cm. long, slender; intemodes mostly 0 5-2.5 cm. long; 
leaves opposite, 2.5-5 5 cm, long (incluchng the petioliform base), 3-10 mm. 
wide, re[mdly few-denticulate or sometimes sul^ntire, acute or acuminate, 
cdllouB-apiculate, papery to aubcoriaceous, triplinerved, the margin some¬ 
times revolute, the upper surface densely pilose with several-celled persistent 
yellowish hairs (on the upper leaves sometunca represented only by aubaessile 
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glands or even these neariy wantii^), and at first arachnoid-tomentose, the 
tomentum often nearly or quite deciduous; peduncles solitary at tips of stems 
and branches^ slender, m^ed, 13-30 cm. high, arachnoid-tomentose and 
espeoi^y above pilose with delicate many-cGllcd purplish hairs; heads 3^.5 
cm. wide, decurved after flowering; involucre hemispheric, e^bmi fl-seriate, 
strongly graduate, appressed, the outermost phyllancs ovate or oblong- 
ovate, 1.5-2.8 mm. wide, obtuse, callous-apiculatc, 3-nerved, very thinly 
arachnoid-ciUatc, sometimes arachnoid-tomentose when young, the middle 
ones lance-oblong, acute or acuminate, callous-pointed, 3-nerved, the inner¬ 
most linear or lance-linear, acuminate, 1-3-nerved, more broadly subscarious- 
margined, all obscurely glandular-puberulous on back above or esscntiallv 
glabrous, often purplish above; rays about 30, yellow, the tube pilose with 
many-collod hairs, 3-4 mm. long, the lamina elliptic-linear, 4-nervod, 2-3- 
denticulatc, 9-16 mm. long, 1.7-2.5 mm. wide; disk corollas yellow, pilose 
on tube above with many-celled hairs, clavate-glandular on teeth and some¬ 
times on throat, 6.5-7 mm. long (tube slender, al^ut 3.3 mm., throat campanu- 
late, 1.5 mm , teeth nearly linear, acutish, with papillose apical crest, 1.8- 
2.3 mm ), receptacle paleaceous-fimbrillatc, the fimbrillae about 1.2 min. long; 
young achenes silky-pilose; mature achencs obovoid, somewhat compressed, 

2 3 mm. long, 1 mm. wide, 8-0-ribbed, pilose especially above with wlutc, 
brown-based hairs, densely vemicose especially on ribs below; pappus nearly 
simple, about 2-8criate, pure white, somewhat unequal, 5 mm. long, the bristl^ 
hispidulous, not thickened above 

Peru In deep grass of slopes, Mito, Dept. Hu&nuco, alt. 2745 m , 8-22 
July 1922, Macbnde & Featheratane 1665 (type no. 518161, herb. Field Mua.; 
dupl m U S. Nat. Herb.), sunny grassy swale, Chinchap^ca, about 13 km. 
above Mito, alt. 2900 m,, 16-27 July 1922, Madbrtde & Feothtrsiorie 1591 
(Field, US); among rocks, about 24 km northeast of Hu4nuco, alt 3965 m , 
12-22 June 1922, Macbnde FeatheraUme 2157 (Field, U. S.). 

Allied to L. cauleacena Hieron and L btcolor Blake, but distinguished by 
the persistent jointed puliesccnce of the upper leaf surface, which is sometimes 
lacking on the uppermost leaves. No. 1591 is a form with leaves only about 

3 mm. wide. 

Liabum perfoliatum Blake, sp. nov. 

Section Starkea ('0, stem, peduncles, and lower leaf surface tomentoae; 
leaves elliptic or ovate-elliptic, crenate, green and bullate above, connate- 
perfoliatc; beads small, in umbels of about 3 at apex of elongate peduncles, 
slendcr-pedicoUed; involucre 6-7 mm. high, strongly graduate, the phyllancs 
oval to Unear-clliptic, obtuse, appressed. 

Perennial herb, 60 cm. high; stem essentially simple, subterete, sometimes 
weakly grooved, densely grayish-tomentose, bearing about 10 pairs of leaves 
and 1-3 terminal peduncles; leaves 4 5-11 cm. long, 1 8-4 cm. wide, acuminate 
to a usually obtuse apex, cuneately and gradually or sometimes abruptly 
narrowed to the connate bases (these 2-7 mm. wide), crenate-dentate (t^th 
low, rounded, crenulate, 5-7 mm. apart), thin-papery, above deep green, 
quickly glabrous, strongly and beautifully bullate, beneath densely whitish- 
or grayish-tomentose, featherveined, the lateral veins al^t 8-10 pairs, not 
prominent; peduncles slender, 10-16 cm. long, rather thinly tomentose and 
finely pilose chiefly above with jointed purplish hairs, bracts minute, 2 mm. 
long; pedicels erect, 1-5.5 cm. long, naked, normally monc^cphalous; heads 
2 cm. wide, disk 7 mm. high; involucre campanulatc, 5-0-scnate, thinly arach- 
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noid, glabrescrnt or glabrate, the outermost phyllaries ovate or oval, about 1 
mm. long, rounded, the next ovate to oval, rouhded, with greenish 3-nerved 
center and narrow substramincous margin, about 1.5 mm. wide, the inner 
linear-elliptic or linear, obtusish or acutish, aubstrammeous with greenish 
midnerve; receptacle cdveolatc, the alveolar margins subentire, al^ut 0 2 
mm. high; rays about 15, yellow, the tube and base of back pilose, the lamina 
oblong, atout 10 mm. long, 2 min. wide, disk corollas (immature) compara¬ 
tively few, yellow, sparsely pilose on tube, hispidulous at a^x of t^th; 
young achenes about 7-ribbed, sparsely pubescent, 0.7 mm. long; pappus 
yellowish white, of about 12 unequal, flattened, fragile, hispidulous bristles 
1 5-2.5 mm long, and perhaps also a few short squamellae. 

Colombia; In forest, Gallera," Micay Valley, Dept. El Cauca, Cor¬ 
dillera Occidental, alt 2000-2200 m., 1 July 1922, KiUip 7052 (type no. 
I,140,:il7, U. S. Nat. Herb.). 

A most distinct species of the L. gramhflorum group, readily recognised 
by its leaves, inflorescence, and involucre The disk corollas, achenes, and 
pappus arc too immature to be described satisfactorily. 

Liabum amplezans Blake, sp nov. 

Section Starkea\ herb; stem, lower leaf surface, peduncle, and pedicels 
tomentose, leaves broadly ovate, rough above, triplinerved, abruptly narrowed 
into short, broadly winged, connate-clasping petioles, peduncle solitary, 
terminal, elongate, the heads medium-sized, about 10 m a subsimplc umbel¬ 
late cyme, involuen* 9-11 mm. high, the phyllaries lanco-subulato. acuminate. 

Stem apparently decumbent at base, obtusely about 9-anglcd, 3 mm. 
thick, below thinly arachnoid-tomentose and densely pilose with jointed 
purplish hairs, above obscurely jointed-piloso, lower mternodes l./> 5 cm. 
long, the uppermost one 15 cm ; loaves m few pairs, the larger broadly cor¬ 
date-ovate, the blades 4.5-7 5 cm long, 3.5-5.r> cm wide, abruptly contracted 
into broadly winged connate-clasping petioles 7^15 mm. long and 4-10 mm. 
wide, acute, closely serrate with callous-mucronato teeth (the raucros slender, 
I imn. long), firm papery, above dull deep green, subbullate, densely-hispidu- 
lous with jointed yellowish hairs, and with a slight fugacious arachnoid tomen- 
tum, beneath densely whitish-tomcntose, along veins densely pilose with 
jointed yellowish brown hairs, triplinerved from base of blade an(f reticulate, 
the veins and veinlcts prominulous beneath; uppermost pair of leaves smallcT, 
3 cm. long, iwduncle IS cm long; principal bracts narrow, bladeless, 1 cm. 
long, pedicels mostly 2.5-4.5 cm. long, mvolucre hemisphenc, about 6-seriate, 
strongly graduate, the phyllaries triangular-subulate to hnear, acuminate or 
attenuate, 1-nervcd, 1-1 4 mm. wide, erect, thinly arachnoid, glabrate or 
glabrescont, ciholate, the inner puberulous above, the outer purphsh, the 
inner substramineous; receptacle alveolate, the alveolar margins toothed, 
about 0 3 mm. high; rays about 32, yellow, pilose on tube and base of bock, 
the tube 3,5 mm long, the lamina linear, 4-ncrved, bidcnticulate, 6.5 mm. 
long, 1 mm. wide, disk corollas numerous, yellow, glabrous except for the 
apically hispidulous teeth, 6 7 mm long (tube 3 4 mm., throat campanulato, 
1.3 mm., teeth apically thickened, 2 mm immature achenes 10-nbbcd, pi¬ 
lose, 1.2 mm. long, pappus yellowish white, the inner bristles hispidulous, 
obscurely or not dilated apically, 5 mm. long, the outer few, actiform, 0.5-1 
mm. long 

Ecuador; Vicinity of Las Juntas, 29 Sept. 1918, Rose, Pachano, & Robo 
23232 (type no 1,023,386, U. S. Nat. Herb.^ 
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Allied to L. grandifiorum (H. B. K.) Less., in which the leaves are smooth 
to the touch above and the involucre 13 mm. high, and to L. weberhaueri 
Muschl., which is described as having the leaves arachnoid-tomentosc and 
glabrate above, the involucre shorter and phyllarics broader, and the rays 
longer. Hitchcock 21452, from between Loja and San Lucas, may bo a poorly 
developed form of L. ampUxana, 

Liabum subcirrhosum Blake, sp nov. 

Section Andromachta; plant densely whitish-arachnoid-tomentosc except 
on upper leaf surface and involucre; leaves triangular-ovatc, greenish above, 
borne on slender, very narrowly margmed, connatc-auriculato petioles, heads 
medmm-sizcd, m sm^l rather close cymes, involucre 11-12 mm. highj the 
phylUrics all subulate, densely glandular-pilosc above, attenuate, the inner 
subcirrhouB-tipped. 

Apparently herbaceous, “80 cm. high,*' stem terete, 4 mm. thick, hollow, 
branched above; intemodes mostly 4^ cm. long, leaves opposite, the upper 
alternate, petioles 2.5-3 cm. long, abruptly dilated at base into connate mu- 
cronaic-denticulatc auricles 4-7 mm high, blades 0-7 5 cm. long, 3.5 4 cm. 
wide, acuminate, at base narrowly or broadly cuncato, mucronulate along 
margin (mucros slender, callous-tip^ird, 0.5 mm high, !^10 mm. apart) 
and obscurely ropand, thm-papery, above thinly arachnoid and puborulont, 
glabrescont, beneath densely whito-arochnoicl-tomcntoso, subtriplincrved 
(the veins about 6 pairs, the lowest pair aomewliat stronger than the others), 
heads about 2 5 cm wide, in irregular cymose clusters of 3-8 at apex of stem 
and branches, the densely touicntose pedicels mostly 2 4 cm long; involucre 
about 5.seriate, strongly gmluatc, arachnoid-tomentosc at base, densely 
glandular-pilose with yellowish white (or m the outer phyllanes purplish) 
hairs above, the phyllanes all 1 mm. wide or less, subulate to narrowly lin- 
ear-subulatc, with loose attenuate tips (in the innermost suhcirrhous), the 
outer purplish, the inner greenish stramineous, the middle ones 3-norvcd, 
receptacle merely fovoolate; rays about 50, yellow, pilose on tube and base of 
back, the tube 3 mm. long, the lamina linear, 4-nerved, 3-dcntieulate, 9 ram. 
long, 1 2 inm. wide, disk corollas numerous, yellow, slenderly cyliiulric- 
funnelforni, sparsely pilose on tube and throat, pilose-tufted at apex of teeth, 
6 4 mm long (tube 2 2 mm , throat scarcely distinguished, 1.8 mm., teeth 
2 4 mm); achenes densely hispidulous, 1 8mm long, pappus double, browmsh 
white, the inner of 20 or more fragile, strongly hispidulous, not apically 
dilated bristles 6 mm. long, the outer of about as many persistent blunt 
lacerate squainellae about 0 3 irmi. long. 

Augentina: Rare, La Playa, Dept. AndalgalA, Prov Catamarca, 12.2. 
1917, P. Jdrgenften 1673 (type no. 922182, U. S. Nat Herb.). 

Allied to L. aindidum and L auriculatum Griscb., especially the former^ 
from which it is distinguished by its considerably narrower phyllaries with 
extremely attenuate tips. The three may eventually require a separate 
section for their reception. 

Liabum ezcelsum (Poopp.) Blake. 

Androntachxa exedsa Poepp. Nov. Gen. cSi: Sp. 3: 44 1846. 

This species has not been recognized among the material examined, but 
from description seems to be distinct. It is customary to cite the new plants 
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described in all three volumes of the '^ova Genera ao Species’* as of Poep- 
pig & Rndlioher. The title pages of the first two volumes bear the names of 
both botanists, but that of volume 3 the name of Poeppig o^y, so that it 
seems necessary to attribute to Poeppig alone the autnorship of the new 
genera and species in this volume. 

Liabum mikanioides Blake, sp. nov. 

Section Oligactts; scandent shrub, stem and branches densely short-pilose 
with jointed brownish hairs and obsoletely arachnoid-tomentose; loaves ovate 
or oval-ovate, serrulate, coriaceous, glabrous above, densely tomentose be¬ 
neath, short-petiolcd, heads small, 10-flowered, BubscBsiIe, very numerous 
and subspicate on the wide-aprcading branches of axillary and terminal pyra¬ 
midal panicles. 

Stem sub terete, striate, solid, brown-pithod, 3-5 mm. thick, leaves oppo¬ 
site; petioles very stout, 8^10 mm. long, naked, not aunculate, above fiattish 
and persistently sordid-tomcntoac, beneath rounded and glabrate; blades 
6-11 cm. long, 3 6-6 5 cm. wide, acute or obtusish, broadly cuneate-rounded 
at base, callous-serrulate except toward base (teeth acutish, 0.5 mm. high, 
2-8 mm. apart), above deep dull green, quickly glabrate and smooth except 
usually along costa, beneath densely tomentose with brownish-white hairs, 
featherveined, the chief lateral veins 8-10 pairs, prominulous above, pro- 
niinulous and glabrcscent beneath, pomcles about 15 cm long, 8 cm. wide, 
the branches densely iloriferous except at base, spreading at a right angle, the 
lower ones subtended by reduced leaves, the heads spicately clustered on 
short branchlots, involucre 5-0-seriate, strongly graduate, 3 5 mm. high, the 
phyllaries ovate (outer) to linear-elliptie, 1 mm. wide or less, obtuse, firm, 
brownish, somewhat darkened toward apex, essentially nerveless, somewhat 
deciduously arachnoid-pilosc-ciliate and ciliolatc, receptacle alveolaU*, corol¬ 
las not seen; achenes about lO-nbbed, pilose, 2 mm. long; pappus yellowish 
whltc^ double, the inner of about 30 hispidulous, apically dilated, somewhat 
flattened bristles 4.5 mm. long, the outer of about 20 narrowly linear acute or 
acuminate squatnollae 12-1 5 mm long. 

(Colombia: “C^Ilimhing shrub, flowers yellow,” in clearing, “Alaska,** 
above Salento, Cordillera Central, Dept. Caldas, alt. 3000-3400 m., 10-13 
Aug. 1922, Pennell 9706 (typo no. 1,141,228, U. S. Xat. Herb.). 

Closely allied to L. seBathflorum (H, B. K.) Less. In that species the 
branches are persistently arachnoid-tomentose, without jointed hairs, and the 
leaves arc elliptic to elliptic-oblong, acuminate, one-quarter to one-half as 
wide as long. The species is named in reference to its dose habital resem¬ 
blance to such species of il/iA.ama as JIf. houalomana (L.) Robinson. 

Liabum subviride Blake, sp. nov. 

Section Munnozta; stem 6-angled, arachnoid, soon glabrate, leaves triangu¬ 
lar-hastate, soon glabrous and green on both sides, the petioles narrowly 
winged above, connato-aunculate at base; heads small, yellow, very numerous 
in a terminal flattish panicle. 

“Shrub,” stem (above) weak, hollow, about 5 mm. thick, rather obtusely 
6 -angled, striate, reddish-brown, sparsely arachnoid, soon nearly completely 
glabrate; leaves opposite; petioles cuncately margined above (or m the upper¬ 
most leaves nearly to base), 2-4,5 cm. long, 4-7 mm, wide above, connate- 
auriculate at base, the appendages remform, about 3 mm. high; blades 10-11 
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om. long, 7.6-9.5 cm. wide acrofis the wide-epreading, narrow, acuminate 
baaal Imes, 3.5-5.5 om. wide just above them, acuminate or attenuate, at 
base Bubtrunoate and then shortlv^ cuneatc-decuirent on petiole, repand- 
dentate or serrate (teeth 1-3 mm. high, 3-8 mm. apart), above deep green, 
thinly arachnoid, ^brato or glabrescent, beneath somewhat lighter green, 
thinly arachnoid, quickly glabrate except sometimes along costa, subpapyra- 
oeous, triplinerved from near base, the veins delicate, barely prommulous 
beneath, panicle temately divided, about 18 cm. long and wioe, very many- 
headed, flattish, piloeulous with several-celled brownish hairs, the pedicels very 
dender, mostly 2-2.5 cm. long, the lowest bracts of inflorescence similar to the 
leaves but smaller, the others mostly tiny, subulate-linear; heads about 
42-flow6red, about 1.5 cm. wide; disk in fruit 7-^8 mm. high; involucre 
campanulate-hemispheric, about 4-senate, strongly graduate, 4--6 mm hi^, 
the phyllaries lance-ovate or oblong-ovate (outer 1.3-1.5 mm. wide) to 
narrowly oblong, acute, the outer thinly pilosc-ciliate, 3-5-norved, and with 
short subherbaceous tips, the inner substramineous, essentially glabrous, 
3-nerved, rays about 20 (‘0,1-aeriate, the tube pilose, 2.2 mm long, the lamina 
elliptic, 2-3-denticulate, 0.5 mm. long, 1.8 mm. wide, glandulfl^-pul>orulcnt 
dorsally; disk flowers about 24 (?), the corollas 5.5 mm long (tube slender, 
pilose with jointed hairs above, 3 mm long, throat campanulate, 0 8 mm. long, 
teeth 1.7 mm. long, slightly yellowish-crested at tip, clavate-glandular on hack 
above), receptacle deeply alveolate, the alveolar margins lacemte-ciliate, about 
equaling the ovaries; achenos suhteretc, about 10-ribbed, hirsutulous above, 
1 2 mm. long; pappus brownish-white, the inner bristles numerous, slender, 
not thickened apically, hispidulous, 5 mm. long, the outer few, similar, half 
or two-thirds as long. 

Pehu: ‘'Shrub with yellow flowers,Lucuinayo Valley, not far from 
OUantaytambo, Prov. Cuzco, alt 1800-3600 m., 19 June 1915, O. F Cook & 
G. B. Gilbert 1365 (type no. 604546, U. S. Nat Herb ) 

Related to Liabum hastifolium Poepp. In a long senes of that species 
from Columbia, Ecuador, Peru, and Bolivia, the leaves arc always densely 
pilose with jointed hairs above and persistently white- or gray-tomentose 
beneath, the petioles are never aunclcd, and the panicle is nearly always 
strongly convex. 

Liabum ongustum Blake, sp. nov. 

Section Munnozta; branches 6-angIed, densely pilose with dark many- 
celled hairs below, above thinly arachnoid and less densely pilose; leaves 
narrowly lance-hastate, glabrous above, white-tomentose beneath, the slender 
naked petioles connate-auriciilate; heads rather small, in loose cymosc 
ptfuiicles on axillary and terminal branches, involucre 5-6 mm. high, essen¬ 
tially glabrous. 

"Liana;” branches pithy, 3-4 mm. thick, 6-anglcd and stnatc; leaves oppo¬ 
site; petioles slender, channeled, 2-2.5 cm. long, sparsely pilose and arach¬ 
noid, essentially naked except at base where abruptly widened into connate 
auricles, the appendages reniform or scmiorbicular, subcntirc, up to 8 mm. 
long; blades narrow-lanceolate or linear-lanceolate, S-ll cm. long, 0.8-2.4 
cm. wide across the short narrow acuminate (sometimes obsolete) baud lobes, 
about the same breadth near middle, long-aouminate and somewhat falcate, 
very shortly cuncate at base, remotely cc^ous-dcnticulate, coriaceous, above 
deep green, glabrous, beneath densely and closely whitish-tomentose (the^ 
costa and chief veins glabrate), weakly triplinerved; heads (immature) at^ut 
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1.8 om. wide, in 4-7-headed narrow oymose panicles on axillary and tonninal 
peduncles, these densely puberulent mth short dark many-cclled ^rs and 
obscurely arachnoid, the bracts small, linear, the pedicels flexuous, divaricate, 
mostly 2-3 cm. long; involucre about 4-Beriate, slightly graduate, the outer¬ 
most phyllaries few, lance-oblong, acute, ciliate, the next ovate or oval-ovate, 
5-7-ncrved, about 1.5 inm. wide, substramineous, with short subherbaoeous 
subglandular acute tip, the innermost hnear-lanccolatc, acuminate, glabrous, 
about 3-nGrvod; receptacle deeply alveolate, the alveolar margins lacerate, 
membranous, alxiut 3 mm. long, rays (very iminaturo) about 35, the tube ana 
base of limb pilose, the tube about 1 mm. long, the lamina 4-nerved, linear, 
bidenticulatc, about 6 mm. long; disk corollas (very immature) about 66, 
pilose on tube, clavate-glandular toward tip of teeth, 4 mm. long (teeth 1.5 
nun); immature achencs hiapidulous, pappus (immature) brownish, about 4 
mm. long, setose, nut obviously biscnate. 

PhiiL' * "liana, flowers light yellow,Villcabamba, on hacienda on Rfo 
Chinchao, Prov. Hudnuco, alt. 1830 m., 17- 26 July 1923, Ma(bnde 6198 
(type no. 536236, Field Mus.; dupl. no 1,191,539, U. S. Nat. Herb.). 

Allied to L, l<m(xolatmn {Ji\x\z & Pav.) Sch. Bip., to which Cook & Gilbert 
1361 and 1370, from the Lucumayo Valley of Peru, arc somewhat doubtfully 
referred. In that plant the loaves are hastate-sagittate and strongly cordate 
at base, there are no "stipular" appendages, and the stem lacks the long dark 
hairs of i. anguatuin The Peruvian L. tnnerve (Ruia & Pav ) Sch, Bip. and 
L. venostssimum (limz & Pav.) Sch. Bip. arc also allied, but both are so 
briefly described that they cannot bo identified without examining authentic 
specimens. 

Liabcm 8AGITTATTJM Sch. Bip Flora 36 : 37. 1853. 

Mtmnozta sagiitaUi Wedd. Chlor, And. 1: 211 1857. 

Chrysastrum Willd ; Wedd Chlor. And. 1: 211 1857, as synonym. 

Liahum hastatiim Britton, Bull Torroy Club 19: 263. 1892. 

Munnozia hoaUUn Wedd., Britton, Bull. Torroy Club 19: 263 1892, as 

synonym 

This common species, ranging from (’olombia to Peru and better repre¬ 
sented in herbaria than most members of the genus, is variable in involucral 
characters and may hv capable of subdivision. < )wing to uncertainty as to the 
identity of L. tniierve (Huiz & Pav.) Sch. Bip. and L. venoatsetmim (Ruiz & 
Pav) Sch liip., which are evidently very closely related, It seems best at 
present not to attempt segregation. Schultz’s species was based on a Hum¬ 
boldt plant ill the herbarium of Willdenow, said to be from Peru, and on 
Linden 805 and Fiinck & Schlm 1293 from Colombia Weddell’s name, 
independently proposed but likewise denved from Willdenow s herbarium 
name, was based on Jameson 392 from Ecuador and three collections from 
Colombia (Jlmnboldt & Bonpland, Goudot, and Funck & Schhm 1293). The 
sheet of Jameson 392 in the Kew Herbarium bears the false name Munnozia 
hastata Wedd., on which Bntton based the name Ltobum hasiatum, although 
citing the page of the "Chloris Andina" on which the name M. sagiUata 
appears. Willdcnow’s generic name, Chrysastrumt was published (as a sub- 
genus) by Schultz in the form Chrysartrum, evidently by error 
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LUbum erioodyx Blake, ap. nov. 

Section Munnoz%a\ sufTrutescent; stem subtorete, densely arachnoid* 
tomentose, glabratc below; leaf blades narrowly oblong, about 4 times as 
long as wide, slightly hastate or sagittate, subpenninerved, above denfK'ly 
put^scent with exhort several-celled hairs and somewhat arachnoid, beneath 
densely and sordidly arachnoid-tomentose, the stout petioles wingless, 
exauriculate; heads few, cyinose, medium-sized; involucre 7-8 nun. high, 
scarcely graduate, densely and persistently arachnoid-tomentose. 

“Half-woody liana;” stem stout, 5'8 mm thick, striate-ridged, the tomen- 
tum brownish-white, intemodes on young branches J-4 cm. long, on the old 
stem elongate; leaves opposite; petioles 1.5-3 cm long, sometimes barely 
winged above, channeled, densely arachnoid-tomentose and beneath the 
wool sordid-pubescent with jointed hairs; blades 9-12.5 cm long, 2-3 cm. 
wide, acununatc, callous-pointed, at base short-cunc^tc to subtruncate or 
slightly cordate (the cars short, about 3 mm. long), callous-dentieulatc (teeth 
0.6 mm. high, ram. apart), coriaceous and apparently /leshy, heads 2.5--3 
cm. wide, 5-9 m a terminal cyme or cymose panicle (the lower branches sub¬ 
tended by leaves), the pedicels tomentose, mostly 5-10 cm. long; involucre 
broad, about 4-seriate, the outer phyllaries ovate or oval-oblong, obtuse, 
about 3 mm. wide, the innermost lance-oblong to linear-lanccolate, acute or 
acuminate, 3-5-nerved, glabratc, receptacle deeply alveolate, the alvc^olar 
margins submembranous, ciliate, about 3 mm long; rays about 28, yellow, 
pilose on tube and base on bock, the lamina linear, 4 (rarely 0) -nerved, 15 
mm. long, 1.5 mm. wide, disk corollas numerous, yellow, pilose on tube, 9.2 
mm. long (tube 5 mm. long, throat 2 2 min , teeth 2 mm., apically thickened); 
young achenes turbinate, about 10-ribbcd, hispidulous, 1 3 mm. long; pappus 
brownish white, of slender hispidulous graduate setae, not thickened apically, 
the inner 0 mm. long, the outer about 3 mm long. 

l^mu: “Semi-woody liana in partially sunny thicket,” Hacienda Schunke, 
La Merced, Dept. Junm, alt 1220 m , 27 Aug -I Sept. 1923, Machnde 5783 
(type no 539813, Field Mus , dupl no. 1,191,551, U S. Nat. Herb ). 

Nearest L coryn^sum (Uuia & Pav.) Sch. Pip , which has a thinly arach¬ 
noid or glabratc involucre and shorter, proportionately much brooder leaves 
(the blades 5 5-10 cm. long, 3*5 era. wide). 

Liabum cohymbosum (Huiz & Pav.) Sch. Bip. Flora 37: 34. 1853. 
Munnozta corymbosa Ruiz Pavon, Syst. Veg. Peruv Chil 195 1798. 

This species, very briefly described by its authors, is represented at the 
Paris Herbarium by a sheet from the herbarium of Pavon, received from 
Boissier and labeled Munnozia coryniboaa, FI Peru, Agreeing well with the 
short diagnosis, it may be accepted os authentic for tlie species. Fragments 
of this plant obtained for the National Herbarium through the courtesy of 
Dr. II. Ijccomtc agree excellently with Maebnde's no 3880 from Huacachi, 
near Muha, Peru, alt. 1980 meters, described os a liana with fleshy upper 
parts and bright yellow flowers The species is distinguished, among the 
Munnozias of the L, myittatiim group, by its fleshy, densely rufcscent-lanatc- 
tomentosc young branches and its triangular-ovate, merely cordate or slightly 
sagittate leaves (5.5-10 cm. long, 3-5 cm. wide) above densely pubescent 
with jointed hairs and at first arachnoid-tomentose, beneath grayish-tomcn- 
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toee. The heads are about 10 to 13, long-peduncled at tips of branches in 
loose cymose panicles, and the involucre is 7-B mm. high; the petioles are 
not auriculate. 


Liabum isodontum Blake, sp. nov. 

Section Munnozia; stem, petioles and inflorescence thinly arachnoid* 
tomentose and densely pilose with jointed purplish hairs; leaves oblong- 
triangular, sagittate-hastate, weakly tnplinerved and veiny, rather evenly 
dentate, pilose above, grayi^-tomentose beneath, petioles naked, not au- 
riculatc; heads numerous, medium-sisod, cymose-pamcled, long-pediccllcd; 
outerjphyllaries ovate or ovate-lanccolato, 2 mm. wide or more. 

Sunrutcscent (?), stem stout (5 mm. thick), subterete, striate; leaves 
opposite; petioles slender, 3.5-5 cm. long, 1-2 mm. wide, channelled above; 
bladeR 11-13.5 cm. long, 4-5.5 cm. wide, acuminate, sagittate-hastate with 
broadly triangular sinus and short, acuminate lobes, rather evenlv crenate- 
dentate (teeth about 2 mm. high, 3-0 mm. apart, acute but usually appear¬ 
ing obtuse by the reflexing of the tips^ firm-papery, above deep green, rather 
densely pilose with weak, jointed, brownish hairs, beneath similarly pilose 
along the veins and thinly gray-tomentose, heads about 3^3.5 cm. wide, about 
40 in a loose panicle made up of axillary and terminal branches, the upper 
bracts small, Iincar-subulate, the pedicels usually 2-5 cm. long; involucre 
about 4-BeTiate, somewhat graduate, 7-8 mm high, short-pilose with jointed 
purplish hairs, the outermost phyllariea ovate, acute or subacuminate^ 
purplish above, usually 2-2 8 mm. wide, the others lance-ovato to (inner) 
lanceolate, acuminate, 3-7-nerved, the lax tips purplish or in the innermost 
greenish; receptacle deeply alveolate, the alveolar margins laceratc-ciliate, 
about 3 mm long, rays 20 or more, yellow, pilose on tube and back, the tube 
3 mm. long, the lamina linear, 4-nerved, bidenticulate, 2.3 cm. long, 1.5 mm. 
wide; disk corollas numerous, yellow, 8 mm. long (tube 3 mm., pilose with 
joints hairs of biseriate cells, throat slender, 2 2 mm , teeth 2.8 mm., clavato- 
glandular on back and spa^ly pilose-barbate near apex), young achenes 
turbinate, densely hirsute-pilose; pappus brownish white, of slender weakly 
hispidulous graduate setae, not dilated at apex, the inner 6 nun, long, the 
outermost 1 mm. long. 

Bolivia: Unduavi, North Yungas, alt. 3300 m., Nov. 1910, BiLchhen 
4808 (type no. 1,179,268, U. S. Nat Herb.). 

Nearest L. glandulosutn Kuntze, also a Bolivian species, known only by the 
type in the herbarium of the New York Botanical Garden. In that plant the 
leaves (only the uppermost known) are broadly triangular (8 by 5 cm.), coarsely 
doubly dentate with acute teeth and with long, slender, acuminate, wide- 
spreading basal lobes; the petioles arc broad and submarginate; and the 
phyllaries arc all narrowly lanceolate or oblong-lanceolate and less than 2 mm. 
wide. 


Liabum taeniotrlchum Blake, sp. nov. 

Section Munr^ta, stem densely and sordidly spreading-pilose with znany- 
oelled dark hairs and sparsely arachnoid; leaves pctioled, oblon^-ovato, 
shallowly cordate at base, repand-dentate, above green and evenly pilose on 
surface with many-cellca dirk hairs, beneath similarly but more densely 
pilose and with a very sparse arachnoid tomentum; heads several, rather 
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large, long^peduncled, with numerous long rays; involuore id>out 8 mm. high, 
the phyllanes sli^tly graduate, ovate to hmoeolate, acuminate, loose, cilio- 
late and pilose; aohenes densely pilose. 

Stem herbaceous above, striate, 4 mm. thick; leaves opposite; petioles 
naked, not auiioulate at b^, pubescent like the stem, 2.6 cm. long; blades 
13.5 cm. long, 6 cm. wide, acuminate, caUous-tipped, rather coarsely repand- 
dentate throughout except toward apex (teeth acute, callous-tipi^, about 
2 mm. high, 4-S mm. apart), more densely pilose along the veins on both sidcfl, 
papery, ob^urely triplinerved, weakly prominulous-reticulate on both sides, 
the bai^ pair of nerves arising near tne base, stroi^ly curved, extending 
about one-third length of leaf, the other chief lateral veins 0-7 pairs, spreading 
nearly at a right angle, all uniting near margin of blade, uppermost leaves 
much smaller, oblong-ovate, cuneate at base; heads 4.5 cm. wide, yellow, the 
peduncles 11-17 cm. long, axillan^ and terminal, 3-4-hoadcd, the bracts subu¬ 
late, about 1 cm. long, the pedicels 3-8 cm long, pubescent like the stem; 
involucre about 3-seriato, scarcely graduate, the outermost phyllanes ovate or 
lance-ovate, with pale subchartaccous body and short loose or spreading 
acuminate herbaceous tip, the inner lanceolate, with loose acuminate buI>- 
herbaceous tips, all rather sparsely or densely pilose on surface with purplish 
or whitish, jointed, sometimes gland-tipped hairs, densely cibolate with 
whitish hairs, and at first somewhat arachnoid; receptacle deeply alveolate, 
the alveolar margins laceratc-ciliatc, about 3 intn. long, rays about 40, 
hirsute on tube and back (the hairs composed of 2-scriate cells, not notched at 
apex), the tube 2 mm. long, the lamina linear, 4-nerved, 3-dcniiculate, 17 mm. 
long, 2 mm. wide; disk corollas very numerous, densely spreading-hirsute on 
tube, base of throat, and teeth, sparsely so on throat (the hairs of 2-seriate 
cells), 6.5 mm long (tube 2.3 mm., throat oblong, 1,7 mm., teeth 2.5 mm.); 
achenes (very immature) turbinate, densely apprcsscd-pilose, 1 mm. long; 
pappus of numerous yellowish-white hispidulous bristles 0 mm. long and some 
shorter equally slender outer ones 1.5-2 5 min. long. 

l^HU. Province of Chachapoyas, Matheivs (type m Kew Herb ; photog. 
and fragm., U. S. Mat. Herb). 

Evidently close to L. n^odorUum^ described above, but without the sagittate 
leaf-bases of that species. 

Liabum pulchrum Blake, sp nov. 

Section Munnomxi; stem, petioles, and inflorescence thinly arachnoid- 
tomentoac and densely pilose with dark jointed hairs; leaf blades triangular- 
hastate, lobulato-decurrent on upper part of petiole, persistently jointed- 
pilosc above, the petioles with large, dentate, connate auricles; heads large, m 
a loose cymose panicle, long-pcdicollcd; involucre 1 2-1 .*>0111 high 

“Liana;” stem stout, weak, hollow, bluntly stnate-angled, 5-8 mm. thick, 
the tomentum deciduous below; leaves opposite, petioles 5^-7 cm. long, rather 
slender, lobulate-wingod for 1-1 5 cm at apex (lobes about 4 pairs, unequal, 
acute, ^9 mm long), then naked, at base abruptly dilated into connate lobatc- 
dentatc ounclcs aliout 1 cm high, blades 10-12 cm long, 7-11 cm. wide across 
the basal lobes, 5-9 cm, wide just above them, acuminate, shallowly cordate 
at base with wide-spreading acuminate basal lobes, rather evenly ropand- 
dentate (teeth deltoid, mucronulate, 1-2 mm. high, 2-5 mm. apart), firm- 
papeiy, above deep green, beneath densely jomted-piloso with purplish hairs 
on veins and voinlcts and sparsely so on surface, and thinly gray-arachnoifl- 
tomentose (the tomentum obsolescent in age), strongly tnphnerved from base; 
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heads 7 cm. wide, about 6-20 in loose terminal and axillary oymose panicles^ 
the bracts small, the rather stout flexuoiiB pedicels 4-9 cm. long; involucre 
broad, about 4-s(Tiatc, slightly graduate, jointed-pilose, the 2 or 3 outer series 
of phyllaries oblong-ovate or hmce-oblong, acuminate, 2.8-4 mm. wide, sub- 
atrammoouH, often purplish-margincd and -tipped, weakly many-nerved, the 
innermost lance-hncar, long-acuminate, 3-5^nervrd, with rather loose ob¬ 
scurely greenish tips; receptacle deeply alveolate, the alveolar margins laoor- 
atc-cihato, 3 nun long; rays about 40, yellow, pilose on tube and back, the 
tube 4 mm. long, the lamina hnear, ^nerved, 3.2 cm. long, 2 2 mm. wide, 
disk corollas numerous, yellow, pilose on tube and sparsely on teeth, at apex 
of teeth pilose-barbate, 10 mm. long (tube 5 rnm., throat 2 mm., teeth 3 mm.); 
immature achenes oblong, about lO-ribbed, sparsely hirsute, 1.6 mm. long; 
pappus brownish, of slender finely hispidulous graduate setae, not dilated 
at apex, the innermost I)ri8tle8 9 mm long, the outermost 2.5 min 

Py.nu “Beautiful liana, bright yellow,” Muha, trail to Tambo dc Vaca, 
Dept Iludnuco, alt 2110 in., 5-7 June 1923, Madbndc 4312 (type no. 635394, 
Field Mus., dupl. no 1,191,493, U. S. Nat. Herb.). 

Ildated to the Dolivian L pinmdosum and L, kirtum Kuntze, but readily 
distinguished by its much larger involucre, m addition to other characters. 

Liaulm uushyi Britton, Bull. Torrey Club 19: 203. 1892. 

In the original descripliun th(' color of the flowers was not mentioned. 
In Bucktien 3032, described as a shrub 2 m, high, the “flowers” (probably the 
rays) arc said to be violet, a color hitherto unrecorded in the genus 

Liabum hexagonum Blake, sp. nov. 

Section Munnozia; “scandont shrub,” atom thinly arachnoid, strongly 6- 
ongkxl, leaves elliptic or lancc-olhptic, subentire, thin-coriaceous, glabrous and 
immersed-vcmed above, densely ochroloucous-tomenhwe with obscure vena¬ 
tion beneath, the short barely margined petioles connate-aunculate at base; 
heads few, loosely cymoac-panicled, long-pcdicelled, outer phyllaries with 
spreading blunt tips 

Ste*m stout (6 mm. thick), hollow but firm, the angles ridged, the thin 
tonientum deciduous except from the deep grooves; main internodes 7-12 cm. 
long; leaves opposite, ix'tioloa scarcely margined, channelled, thinly arach¬ 
noid, abruptly widiuicd at base into reniform or suborbicular entire connate 
auricles 4-7 mm. long, blades 9 .5-15 cm. long, 2-3 8 cm. wide, acuminate, 
somewhat falcate, acutely cuncato at base, finely serrulate (teeth minute, 
subremote, mostly concealed by the slightly rovolutc margin), above deep 
green, rcticulatc-vemed (the veins immersed), pcnninervTd, the chief lateral 
veins about 12-15 pairs; heads about 2 8 cm. wide, about 9 in a terminal loose 
cyniose panicle, the bracts small or minute, the pedicels 5-11 cm long, thinly 
arachnoid and densely jomted-pilosulous, involucre hemispheric, about 4- 
senate, graduate, 7-9 mm. high, the 2-3 outer series of phyllarit^s ovatc- 
oblong or oval, about 3 mm. wide, with pale base and spreading rounded 
subrnernbrauous tips, thinly arachnoid outside, glabrous inside, the inner 
oblong, obtuse, the innermost lancc-oblong, acuminate, thinly arachnoid and 
somewhat jomtcd-pilosulous; receptacle alveolate, the alveolar margins 
prolonged into triangular teeth 1 mm, long; rays 18 or more, yellow, the tube 
pilose, 4 5 mm. long, the lamina oblong, 4-nervcd, 9 mm long, 3.5 mm. wide; 
disk corollas yellow, 7.5 mm. long (tube pilosulous, 3.5-4 mm. long, throat 
campanulatc, 0 8-1 mm. long, teeth 3 mm. long, clavatc-glandular on back 
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And barbate-piloBulouB at tip); young achenes about 10-ribbed^ sparsely 
pilose; pappus brownish, gr^uate, ot obscurely hispidulous bristles, not 
<lilat6d apioally, the inner 6 mm. long, the outermost 1 mm. 

Bolivia* Unduavi, North Yungas, alt. 3300 m., Nov. 1910, Buchtten 
3079 (type no. 43733, U. 8. Nat. Herb.). 

Nearest l/iabuTn nuibyi Britton, and, like it, probably to l>e included in the 
section Munnozta, The strongly O-angled stein, subentire leaves, and blunt 
spreading phyllaries characterize the species 

Liabum silphioides (Poepp.) Blake. 

Prionolepia stlphioidea Poepp. Nov. Gen & Sp 3; 55. pL 261, 1845. 

Liabum afflne Blake, sp nov. 

Section Munnozia; stem subterctc, arachnoid-tomentoso, glabresccnt or 
glabrate; leaves large, oblong-ovate, crenatc-dontate, soon glabrous above, 
densely tomentose lieneath, feathcr-vcined, suhcoriaceoua; heads few, large, 
short-rayed, on long pedicels, involucre 1.2 cm. high, of oval or oblong, broadly 
rounded, submcmbranous-tipped phyllaries; pappus as long as tube of disk 
corollas, flowers “yellowish green.*' 

“Liana," the stout, weak, hollow stem herbaceous at least alxive, about 8 
mm. thick; leaves opposite; petioles stout, broad, 3-8 cm. long, channelled, 
arachnoid-tomentose beneath, narrowly wing-raargmed above or througliout, 
abruptly dilated at base into connate denticulate auneles about 4 ram high; 
blades of the larger leaves oblong-ovate, 17-21 cm. long, (> 8 em wide, acute, 
at base broadly rounded to cuneate-rounded, crf*nate-dentato (teeth about 
1 mm. high, 3-6 mm apart, usually appearing obtuse through the reflexing 
of the callous tip), al>ove rather pale green, quickly glabrate except along the 
arachnoid costa, beneath densely and closely whitish- or somewhat oehro- 
leucous-tomentoso, penninerved, the chief veins about 12 pairs, slender, 
scarcely prominulous above, evident beneath and with the secondaries reticu¬ 
late; upper leaves much smaller (10 cm long, 3.5 cm wide), oblong, short- 
peiioled; heads hemispheric, about 2 8 cm. wide in flower and fruit, about 1.5 
cm. high, about 7 in a terminal simple cyme and also on 1-3-headod elongate 
peduncles from the upper axils, the bracts small or mmuie, the loosely 
spreading pediwds tomentose, 5-11 cm. long, mvolucrt' about 4-acriate, gradu¬ 
ate, appressed, the phyllaries oval, oblong, or slightly obovatc-oblong, 4-5 
mm. wide, glabrous, with substramineous base and shorter to subequal, sub- 
membranous, about 11-nerved, broadly rounded tip, receptacle alveolate, the 
alveolar margins submembranous, locerate-cihate, 5 mm. long, rays numerous, 
bilabiate, long-pilose on tube and back, the tulie 4 mm long, the inner lip 
Imear-ociuninate, nerveless, 8 mm. long, the outer bifid to below the middle, 
12 mm, long, the lobes unequal in breadth, 2-4-ncrvcd, densely barbate out¬ 
side below apex (hairs slonder-clavatc, their cells 2-&eriate), disk corollas 
numerous, 12.5 mm. long (tube very sparsely pilosuloim or essentially gla¬ 
brous, 6.5 mm long, throat slcnder-companulate, 2.2 mm. long, teeth 3 8 
mm. long, clavate-glandular on bock above, below apex densely barbate w ith 
hairs like those of the ray corollas), achenes nearly oblong, brownish, 10- 
ribbed, 2 mm. long, bearing a very few hairs near tip, pappus brownish, the 
bristles slender, not dilated at apex, obscurely Iiispidulous, graduate, the 
inner 9 ram. long, the outer about 4 mm long, all fragile and readily deciduous 
from the very ^llow saucer formed by their connate biises. 
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Peru. "Idana, flowers yeUowish green/' Mufla, trail to Tambo de Vaoa, 
Dept. Hu&nuco, alt. 2440 m., 5-7 June 19^, Macbnde 4337 (type no. 635421, 
Field Mus.; dupl. no. 1,101,407, U. S. Nat. Herb.). 

This interesting plant is evidently very closely allied to L. sdphioidea 
(Poepp.) Blake, but differs in so many details that it seems best to describe it 
as a new species. Liabum stlphtoide^ was described as a 3-foot herb with 4- 
angled stem, proportionately broader and membranous leaves (the lower sub- 
cordate), golden flowers, and pappus about half as long as the tube of the disk 
corollas. The rays of L, affine, as described above, suggest those of the 
Mutisieac, but they are probably abnormal; at any rate those of L. n/pAtot- 
des, certainly a very closely related plant, are not so described. 

Liabum stenolepis Blake, sp. nov. 

Section Erato; stem, petioles, and pedicels spreading-hirsute, leaves broadly 
cordate-ovate, coarsely repand-dentate, alendor-petioled; heads numerous, 
cymose-panicled, long-pethcellcd, comparatively large, involucre 12-13 mm. 
h^h, the outer phyllaneB narrowly lance-triangular, acuminate, with long 
hispiduIouB herbaceous tips, the innermost elongate-linear, less than 1 mm. 
wide. 

stem stout (6 mm thick), pithy, obtusely 6-angled, densely 
spreading-hirsute with tuberculate-based hairs, glabroscent below, leaves 
opposite; petioles 4-7 cm. long, naked except at base where bearing oblong 
herbaceous connate auricles 1 cm. long, blades aliout 12 cm, long, ^11 cm. 
wide, acuminate, shallowly cordate at base, coarsely repand-dentate (teeth 
about 4-7 pairs, deltoid, acute, up to 1 cm high) and remotely callous- 
dcnticulate, submembranous, above deep green, beneath somewhat paler, 
rather densely strigose on both sides and along the veins spreoding-hirsute, 
palmately 7-9-nerv'cd from base; pamcle ternately divided, about 25 cm. 
long and wide, about 24-35-headed, pubescent like the stem, the pedicels 
mostly 2.5-5 cm long, the bracts small, subulate, disk in fruit 1.8-2 2 cm. 
wide; involucre broad, about G-senate, graduate, the 3-4 outer series of 
phyllaries elongate-triangular (about 1 5 mm wide), with short, substramine- 
ous, sparsely hispidulous base and much longer, loose, acuminate, callous- 
pointed, herbaceous tips, these hispidulous on both surfaces and ciliolate, the 
2 innermost series of narrowly linear, obtuse or acute, 3-5-ncrvcd, substrarai- 
neouB phyllaries (about 0.6 mm. wide), ciliolate, esBcntially glabrous dorsally; 
receptacle aroolatc, glabrous; rays (only immature ones examined) numerous, 
glabrous, the tube 1.5 mm long, the lamina hnear, 6 mm. long, 0.6 mm. wide, 
^nerved, obscurely bidenticulate; disk flowers numerous, their corollas 
(immature) hirsute at base of throat, hispidulous at tip of teeth, 6.7 mm long 
(tube 2.6 mm., throat 1.4 mm., teeth 2.7 mm); achenes oblong, 1.5 mm. long, 
strongly 3 (ray) or 4 (di8k)-ribbcd, whitish, glabrous or rarely very sparsely 
hispidulous above; pappus browmsh-white, 6 mm. long, of numerous nearly 
smooth somewhat flattened setae, and a few short similar but more slender 
outer ones about 1 mm. long 

Peru. “Liana, flowers Icmon-ycllow,” Mufta, trail to Tambo de Vaca, 
Dept. Hudnuco, ^t 2440 m , 5-7 June 1923, Madmde 4338 (typo no. 535422, 
Field Mus.; dupl. no. 1,191,498, U. S. Nat. Herb.). 

Allied to L. vulcamcum Klatt and L. paUatangense Hieron., but with con¬ 
siderably longer involucre, the outer phyllaries narrowly linear-lanceolate and 
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rather denaely hiapidulous dorsally, the inner elongate-linear. The type of 
Erato polymnioidea DC., examined by the writer in 1026, ie the same species 
as L. paUatarigense Hieron De Candolle’s name is not available because 
of the use of the name Ltabum polymnmdes by K E. fYiea m 1907 for an 
Argentinian species. 

Llabum tenerum (Seh. Bip) Blake. 

Katinera tenera Sch. Bip. Flora 37 : 38. 1853. 

Colombia: Cliffs at cascade. La Lora to summit, new Qumdio trail, 
Cordillera Central, Dept. Tobma, 14 Aug 1022, Kdltp 0775. 

Mr. Killip’s plant agrees so closely with Schultz’s careful original descrip¬ 
tion as to leave no doubt of its identity. The type was collected in the same 
general region (“prov. Cauca pr. Qumdiu Paramilla alt. 10,500 pod. Febniano 
1843: Linden! n. 1136”), and probably, according to information received 
from Dr. F. W. Pennell, within 10 miles of the spot where Killip collected the 
species. Ltabum niveum Hieron is very closely allied, having the same 
involucre and pappus, but is apparently distinct in its arachnoid-tomentose 
peduncles and young growth and in the dense white tomentum of the lower 
leaf surface. 

Liabum htpoleucum (DC.) Blake, l*roc. Biol. Soc Washington 30: 144.1926. 
Vemonia hypoleuca DC. Prodr. 5 : 27. 1836. 

When transferring this species to Liabum, I suggested that it was probably a 
Peruvian species, although origmally described as collected in Mexico by 
Hacnkc. Its characters are in the mam those of the L. glabrum group of 
Mexico, not those of any South American group, and it now seems probable 
that the habitat originally recorded was correct. 

PALEOBOTANY .—Cycada in the Shxnarump conglomerate of southern 
Utah.'- Edward W. Berry, Johns Hopkins University. (Com¬ 
municated by J. B. Reeside, Jr.) 

The rarity of fossil plants in the Triassic formations of the western 
United States is my excuse for the following note. In 1921 R. C. 
Moore made a small collection of plants from the Shinarump con¬ 
glomerate at a locality 3} miles east of Wagon Box Mesa and 2 miles 
east of Water Pocket Canyon in eastern Garfield County, southern 
Utah. The plants are contained in a brown sandstone or sandy clay- 
ironstone, and the bulk of the material, including all that is deter¬ 
minable, appertains to a single species. 

The collection was reported upon by F. H. Knowlton in a letter 
dated Oct. 14, 1922, and was said to represent Otozamites macondni 

‘ PubUahed by penniuion of the Director, U S Geological Survey Beceived April 
25 , 1027 . 
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Newberry, and Equisetum or Schizoneura sp. A careful study does not 
corroborate these tentative determinations. Before describing this 
material it may be useful to refer to the status of older Mesosoic 
floras in this general region. 

In 1876 Newberry published a description of 14 species of fossil 
plants in his account as geologist of the Macomb expedition to New 
Mexico. Of these, Otozamites macombii and Zamites occiderUtdia 
came from the old copper mines near Abiquiu and the balance from the 
State of Sonora, Mexico. In 1886 Major Powell made a second 
small collection near Abiquiu, and in 1889 Knowlton made a third 
collection. These two collections were described in 1890 by Fontaine 
& Knowlton,^ who recorded the following additional species: Equise- 
tum abiquicnse Fontaine, Equisetum knowltoni Fontaine, Zamiles 
powelli Fontaine, Chetrolepia mvnaten Schimper, Paliaaya hrauni 
Endlicher (?), Paliaaya cone (’), Cyradttea (f), Ctenophyllum (?), and 
Araucarioxyhm amonicum Knowlton. Ward visited the region in 
1899 and 1901 and prepared an elaborate geological report,* but added 
nothing to the paleobotany but the name Araucarttea chtqutlo for an 
obscure cone (?) which has never been described nor figured. 

Ward recognized in what he called Powell’s “Shinarump formation” 
two fancied members—the “Leroux beds” abov'e, which includes the 
so-called “Belodont beds,” of Upper Triassic age and referable to the 
Chinle formation; and a lower, called at first "Shinarump conglo¬ 
merate” and later the “I-ithodendron member,” which, he believed, 
contained all of the abundant petrified wood of the region, and which 
includes Shinarump conglomerate in the strict sense and a part of the 
Chinle formation. 

(Iregory, who carried out extensive field work in the Navajo Country 
from 1909 to 1913, the results of which are recorded in U. S. Geological 
Survey Professional Paper 93 (1917), not only summarized the history 
of exploration of the region, but gave reasons for dropping Ward’s 
terminology and restricting the Shinarump conglomerate to the sense 
in which it was proposed by Powell. 

It seems remarkable that in a region noted for the abundance of 
silicified wood, some of it in place where it grew, so few traces of foliar 
parts should be found, especially since all of the wood examined 
microscopically is coniferous, and coniferous foliage is usually the last 
type of vegetation to disappear under all conditions of sedimentation. 

'W M Fontaine and r H Knowlton Notes on TnoMte plants from New Mexico. 
Froc U 8 Nat Miu , 13; 281-286 Pis tg-t6 1800 

> L F Wabd U fi Geol Uurv, 20th Ann Kept (2) 315-334 1900. 
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My impression is that vast quantities of foliar remains have been 
entombed, but these have become so oxidized as to have practically 
disappeared, except locally. I know that in the so-called “Popo 
Agie beds" of Wyoming, of approximately the same age as the Shina- 
rump, fossil plants are common, but usually so near the vanishing 
point as to be generally unrecognizable.'* 

Turning now to the plants collected from the Shinarump con¬ 
glomerate of southern Utah by Mr. Moore, the supposed Equiseium 
or Schizoneura is represented by fragments of longitudinally ridged 
objects, sometimes preserved for lengths of 9 centimeters without 
showing any nodes. If these fragments represent artlirophytes they 
could hardly be Equiseium since the vascular bundles in that genus 
normally alternate at the nodes. The genus Schizoneura normally has 
bundles continuous from internode to internode, but in the case of 
these Shinarump fragments the ridges are not parallel and I therefore 
conclude that they almost certainly represent fragments of some 
large-pinnuled cycad. 

The abundant and definitive plants from this locality are identical 
with what Fontaine called Zamites powelli from Abiquiu, but since 
they are not referable to Zamites and also were never adequately 
described, they may be characterized as follows: 

Otozamites powelli (Fontaine) 

Zamites paivellt Fontaine, Proc. U S. Nat. Mus. 13: 284, FIs. 25,26, 1890. 

Fronds exhibiting great variation in the size of the pinnules, not only with 
respect to their proximal, median or distal positions, but also from frond to 
frond. Rachis fairly stout, about 2 millimeters in diameter m the only 
specimen which shows it clearly, slightly flexuous and striated l^imulcs 
inserted on the top of the rachis, which consequently appears unduly slender 
when viewed from above. The pinnules arc alternate, variously spaced, but 
on the whole closely spaced; their angle of divergence from the rachis varies 
from 45° to 99° and although partly explained according to their position in 
the frond, varies from frond to frond. This is shown by the same sized pin¬ 
nules in different specitnens showing a similar variability Pinnules coriace¬ 
ous, linear, shghtly falcate, truncatdy rounded at their tips; the base con¬ 
tracted and more or less rctusc, gencr^y equilateral, but occasionally havmg 
the distal half more expanded than the proximal hdf. Veins thin, varying 
from 15 to 25 per pinnule, radiating from the area of attachment directly to the 
margins, forking proxim^. The lamina between the veins forms raised ridges 
that give the appearance of stout close-set veins. 

The largest fragment in the collection is 13 centimeters long and shows parts 
of 14 purs of pinnules. One specimen shows parts of 12 pairs of narrow pin¬ 
nules 5 millmctcrs wide, and immediately beside it are fragments of 5 regu¬ 
larly oriented pinnules 12 millimeters wide. One small fragment shows 

* E. W. Bkbry. Joum. Geol, SS: 4S8-407 1024 
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Figs 1-5 Olosamiie^ pouoellx (Fontaine).—1, fragment showing the maximum 
observed width of pinnulos, 2. 3, showing ohi^aoter of the material and general form, 
with insertion and venation oi the pinnules, 4, outline of a basal pinnule (except base); 
6, outline of a normal pinnule (except base). 
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pinnules ^resumabty distal) between 2 and 2.5 millimeters wide, and other 
ohanusteristically veined fra^ents have widths of 1.5 centimeters. In some 
specimens the pinnules are preserved with their maiyiiB incurved as though 
buried while d^ by wind blown sediments. 

OUnanutes powelli differs from Otozamites macombtt in the more regular 
alternate arrangement of the pinnules, those of the two sides inserted closer 
together on top of the rachis, which is more slender, and in the shape and 
relative proportions of the pinnules. In Newberry’s species they are twice as 
wide, and range in form from orbicular or reniform to oblong. There is no 
doubt that a single botamc species might readily show an equal amount of 
foliar variation, but in the absence of association or intcrgradation the two 
must be considered distinct species. 

There are various foreign spiecies of OUmmtteft, both in Europe and Asia 
which resemble the present fossil, mostly from beds believed to bo Rhaetic in 
age, but such long distance comparisons have but slight significance. The 
only American form which is similar is the variety trdermedtus of OUmmtUs 
hespera Wieland from the supposed Lms of Oaxaca, southern Mexico. 

The problem of the generic limits m fossil cycad fronds is a difficult one, 
about which students have decided differences of opinion, and this is especially 
acute as between Zamites and OtozamtkH, the former originally including tho 
latter, which was proposed as a sub-genus of Zamites by Braun in 1842. The 
only recent systematic work which discusses this generic difficulty is that of 
Halle (The Mesozoic hlora of Graham Land, 1913). He restricts Otozamites 
to forms with an asymmetric, auriculate base, the distal lobe more prominently 
developed than the proximal. Thus defined his Zamites includes forms which 
I would refer to Otozamites 

Venation, although dependent to a considerable extent upon form, should 
not be ignored. Naturally the longer and narrower the pinnules, the more 
nearly will the veins approach parallelism, and in any genus with a contracted 
area of attachment the veins will converge within such limits, but in Zamites 
none of the veins fiare directly to the lower margins as they do in Otozamites 
The auriculation of the base, as the present species shows, may be present or 
absent among the pinnules of a single frond 

SC^IENTIFIC NOTES AND NEtVS 

The Pick and Hammer Club met at the Geological Survey on April 30. 
Professor Walter H Bucher of the University of (incinnati spoke on the 
suUcct of Continental tectonics. 

^ 'Ae annual field mcctmg of the Petrologists’ Club was held on May 7 m the 
vicinity of Baltimore, with Prof J T Singewald of Johns Hopkins University 
88 guide. 
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RESOLUTIONS 

The following resolutiona on the death of Charles Doolittle Wolcott were 
adopted by the Acaoemt: 

Whereas: there has passed from us one friendly in spirit, wise in counsel, 
highly emment m attamments m his chosen fields of geol(^ and paleontology, 
honored by many universities and learned societies of the world, who in his 
long life had fill^ with distinction several of the highest scientific offices of 
the Umted States; 

Resolved' that the Washington Academy of Sciences hereby records its 
profound sense of the loss occasioned by the death of its member and former 
president, C^harles Doolittle Walcott, and its sympathy for his family. 

Resolved' that this resolution be spread upon the minutes of the Academy 
and copies be transmitted to the family and to the Smithsonian Institution. 
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BOTANY .—New plants from Central America. —IX. Paul C. 

Standley, U- S. National Museum.^ 

On the following pages are described thirteen new Central American 
plants, chiefly trees and shrubs. Of special interest are the two new 
species of Weinmannia, representatives of a genus of trees of which 
only a single species has been known previously from Central America. 

There is included in the present paper a description of a new species 
of Hyhanthus from western Mexico. 

Weinmannk Wercklei Standi., sp. nov. 

Usually a large shrub or small tree but sometimes (according to Werckl6) 
a large tree, the older branchlcts slender, terete, dark reddish brown, the 
young ones compressed, densely puberulent, with short or elongate inteniodes; 
stipules soon deciduous, oval, 3-5 mm. long, broadly rounded at apex, green, 
gkbroos withm, sparsely or densely senceous or BtngiUose outside; leaves 
simple, the petioles 2-3 (rarely 10) mm long, puberulent or glabrous, leaf 
blades lance-oblong to ovatc<oblong, mostly 3 5-5.5 cm. long and 1 2-2.3 
cm. wide (on young sterile branches up to 12 by 6 cm.), acute or acuminate, 
acute at base, rather coarsely crenate-serrate, subooriaceous, deep green 
above, glabrous, beneath paler, often brownish when dried, sparsely pilose, 
at least along the costa, with short appressed hairs, in age glabrate, the costa 
slender, prominent beneath the lateral nerves about 13 on each side, incon¬ 
spicuous, nearly straight, extending to the margm, racemes terminal and 
axillary, pedunculate, densely many-flowered, the rachis 2-3 cm long, 
puberulent, the pedicels slender, fasciculate, 2-5 mm long, puberulent; 
calyx 5-parted, sparsely puberulent or glabrate, scarcely more than 1 mm. 
long, the lobes ovate, acute; filaments glabrous, ovary narrowly ovoid, densely 
whitish-pubescent, the styles glabrous, 1 mm long. 

Type in the U.S. National Herbarium, no. 6787M, collected at San CriBt6- 
bal de Candelaria, Province of Cartago, Costa Rica, altitude 1,700 meters, 
by C. WerckM (PiUter no. 3685). The following sterile specimens are 
conspecifio: 

^ Published by permisnon of the Secretary of the Smithsonian Institution For the 
last preceding paper of this series see page 245 of this volume of The Journal Re-_ 
eeived March 30,1027. 
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Costa Rica: La Palma, Province of San Jos£, alt. 1,450 m., BioUey A 
Tonduz 12513; Standley 37990. Cerros de Zurquf, Province of Hmidia, 
alt. 2,200 m., ^ndley & Valeno 50589. El Mufteoo, Province of Cartago, 
alt. 1,500 m , Standi^ dk Torres 51140. Santa Marfa de Dota, Province of 
San JoB^, alt. 1,800 m , Standley 41681. 

Only one species of Wetnmanmat W. pinnata L., with pinnate leaves, has 
been known heretofore from Central America. In its foliage characters 
TF. Wercklei resembles W. lamprophylla Hieron., of Colombia, which baa a 
glabrous ovary. 

Weinmonnia burseraefolla Standi., sp. nov. 

Tree, the older branchlcts blackish, with short intemodes, glabrous; 
stipules broadly oval, persistent and recurved, green, coriaceous, glabrous; 
leaves pinnate, the petiole 1 .5-1.8 cm long, sulcate on the upper surface, 
glabrous, narrowly margined above, the rachis 3.5-4 cm. long, sparsely short- 
barbate at the nodes, elsewhere glabrous, narrowly winged between the 
lobes, the wings entire, 2-4 mm. in (combined) width, leaflets 9, oblong-ellip¬ 
tic to ovate-elliptic, 2 2-3.5 cm. long, 1-1.4 cm. wide, acutish to acuminate, 
sessile, the lateral ones oblique at b^ and acutish, trie terminal one aoumi- 
nately contracted at base, leaflets conaceous, finely appressed-serrate, 
(serrations about 11 on each side), glabrous, lustrous above, slightly paler 
l^ncath, the costa very slender, prominent on both surfaces, the other vena¬ 
tion 1 nconspicuous 

Type m the U S National Herbarium, no. 1,306,224, collected in wet 
forest at Yerba TJuena, northeast of San Isidro, Province of Heredia, Costa 
Kica, altitude 2,000 meters, February 28, 1926, by Paul C, Standley and 
Juvenal Valerio (no. 49848). 

At the time of collecting the specimens the tree was recognized as distinct 
from the common Wetnmanmn pinnata, but it was impossible to discover 
fertile branches. Although the material is sterile, I have little hesitancy in 
describing it os a new species. From W. pinnata it differs in its acute, gla¬ 
brous, closely serrate (not crenatc) leaflets. In general appearance W, 
burseraefoha somewhat suggests W, crenata Presl, of northern South America. 

Alchemilla pascuorum Standi., sp. nov. 

Sarmentoflc perennial, the stems 10-30 cm. long, procumbent, often root¬ 
ing at th<» nodes, with elongate internodes, slender, hirsute with long, slender, 
chiefly appressed hairs, basal and lower stem leaves slender-petiulate, the 
uppermost leaves sessile or short-petiolatc, stipules connate into a sheath, 
cleft into narrowly oblong, green, sericeous lobes, lower petioles 2 cm. loim 
or shorter, appressed-hirsute; leaf blades reniform, 2-4 cm. wide, deeply cleu 
mto 5-7 lobes, these broadly cuneate-obovate, rounded at apex, deeply ser¬ 
rate above the middle, with narrow, obtuse or acutish tectn, green on the 
upper surface and sparsely sericeous, beneath grayish green, rather densely 
sericeous with long, slender, closely appressed hairs; blades of the uppermost 
leaves deeply 3-lobed; flowers green, cymose, in small dense clusters near or 
at the ends of the branches, the pedicels 1.5 mm. long or shorter; hypanthium 
globose-urceolate, 1 5 mm. long, densely sericeous; sepals and bractlets erect, 
subequal, 0 6 mm. long, the bractlets lanceolate, the sepals lance-ovate, 
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acute or acutish, sparsely sericeous or glabrate; achenes broadly ovoid, obtuse, 
somewhat compressed, 1 mm. Iodk, d^k brown, nearly smooth. 

Type in the U. S. National Herbarium no. 1,228,245, collected in wet 
meadow at Las Nubes, Province of San Job5, Costa Rica, altitude about 
1,800 meters, March 21, 1914, by Paul C. Standley (no. 38455). 

Hub plant is frequent in the pastures of the hiffh mountains of central 
Costa Raca, and the following coUections may be cited* 

Costa Rica* Southern slope ot Turrialba Volcano, near Finoa del Voloin 
de Turrialba, alt. 2,000-2,400 m, Standlty 35028, 34940. Las Nubes, 
Slandley 38386. Rfo Birrls, SiavdUy 35410. Fraijanes, alt. 1,600 m., 
Standley <fc Torres 47627. 

On Turrialba the plant is called ''mochililla.” Like the other species, it 
is grased by cattle 

AlchemiUa pascuorum is a near relative of A, venusta Cham. & Schlecht., 
of Mexico and Guatemala, but in that the stems are hirsute with spreading 
hairs, and the leaves also are loosely hirsute 
Alchemtlla 8UBALPE8TR1S Rose, Contr. U. S Nat. Herb. 10: 96. 1906 

This species, known previously only from Mexico, may be reported from 
Costa Rica It was collected near Finca La Cima, above Los Ixites, north 
of El Copey, altitude 2,100 meters, in December, 1^5, StamUey 42551. 

Acaena CYniNDHOsTACirYA Ruiz & Pav6n, FI, Peruv. 1: 68, pi. 104, /• 

1798 

This species, apparently common in the central and northern Andes of 
South America, may now be reported from Costa Rica. It was collected 
by the writer {Standley dk Valerio 43639, 43682) on Cerro de las Vueltas, 
CobUi Rica, at 3,000 meters, in December, 1925. It is frequent in the panunos 
of this high peak Although not a veiy aonspicuous plant, it attracts atten¬ 
tion because of its handsome leaves with beautiful silky pubescence. One 
other secies of the genus, Acaena elongnta L., is common m the higher 
mountains of Central America, and ranges northward to Mexico 

Oxalis Mazonii Standi., sp nov. 

Plants woody or suffrutescent, branched, ascending or recumbent, the 
branches up to 1 m. long, red-brown, pilose with short, straight, mostly 
appressed hairs and puberulent with short curved hairs, the intemodes short 
or elongate, leaves palmately 3-foliolate, the petioles very slender, 1.5-5 cm. 
long, pilose with slender, ascending or appressed, whitish hairs; leaf¬ 
lets short-petiolulatc, the petiolulcs less than 2 mm. long, pilose with stiff 
spreading white hairs, the blades ovate or broadly ovate, 2-4.5 cm. long, 
1.2-2 3 cm. wide, acute to very obtuse at apex, obtuse to rounded-obtuse at 
base, the lateral leaflets aaymmetrio, smaller and more obtuse than the 
terminal one, thin, green and glabrous on the upper surface, ciliate, beneath 
pttder, thinly appressed-pilose with slender hairs, often glabrate; cymes slender- 
pedunculate, si>ont equaling the loaves, 2 to 4-flowcred, the bracts linear, 
id>out 4 mm. long, the pedicels proper 2-3 mm long, minutely appressed-pi¬ 
lose, shorter than the slender peduncles, the bractlets bncar, minute; sepals 
4.6-6 mm. long, lanceolate, acute or obtuse, erect, thinlv pilose with short 
slender white appressed hairs, thin, greenish; petals yellow, 1.5 cm. long, 
rounded at apex, glabrous; filaments 7 mm. long, densely pubescent; styles 
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densely pubescent; capsule (imouture) ov^-globose, 4 xnm. long, densely 
pubescent with short slender whitish ascending hairs. 

T^pe in the U. S. National Herbanum, no. 676390, collected in brushy 
undergrowth near the river, El Boquete, Chiriquf, Panama, altitude 1^060 
to 1,300 meters, March, 1011, by William R. Maxon (no 4996). Hete lire 
referred the following additional collections from Chiriquf: 

Paj^aua Along river in shade, El Boquete, PiMter 2070. Woods along 
Griffen Trail, Horqueta Mts , alt. 1,700 m , KtUip 3527. 

In general appearance this is like O acuimnata Schlecht. & Cham., of 
Mexico and Guatemala, but in the latter the flowers are smaller, and the 
longnacuminatc leaflets arc pubescent on the upper surface. 

Picranmia longifolia Standi., sp. nov. 

Shrub 2.5-3 m high, the young branches slender, at first sparsely Bud 
minutely puborulent, densely leafy; leaves 17 to 21-foholate, the petiole 
2-3 cm. long, the rachis 14-20 cm. long, sparsely puberulent or glabrate, the 
leaflets alternate, rather distant, the petiolulcs 2-3 mm* long, puberulent; 
leaflets obliquely ovate to oblong-ovate or (the lowest) broadly ovate, 3-^.5 
cm. long, 1'2 cm. wide, rather abruptly acuminate or long-acuminate to an 
obtuse tip, at base very oblique, acute on one side, obtuse or rounded on the 
other, deep green above, slightly paler beneath, sparsely and minutely pubeni- 
lent on the costa, elsewhere glabrous; staminate inflorescence pedunculate, 
about 20 cm. long, the rachis sparsely puberulent, the inflorcsccnoe much 
interrupted, the glomerules sessile and distant, the panicle branched near 
the base, the branches 5-10 mm. long, the bracts about equaling the glomer* 
ules; staminate flowers scarcely 1.5 mm. long, short-pe^cellate, 4-parted, 
glabrous or nearly so, the scfiais oval; pistillate racemes (m fruit) peduncu¬ 
late, 10-12 cm. long, simply racemose, the rachis very s^mrsely puberulent, 
the pedicels sohtaiy or fasciculate, stout, 5-3 mm. long, glabrate, divaricate 
or ascending; sepals 4, rounded, persistent and spre^ing in fnut, mmutely 
and densely apprcssed-pilose; fruit dark red, obovoid-globose, about 1 cm. 
long and 8 mm. thick, rounded at apex, glabrous. 

Typ<^ in the U. S. National Herbarium, no. 1,307,021, collected in wet 
forest on Cerro de las Caricias, north of Isidro, Province of Heredia, 
Costa Rica, altitude about 2,400 meters, March 11, 1926, by Paul C. Stand- 
ley and Juvenal Valerio (no. 52211). No. 52108, from the some locality, 
belongs to this species. 

Related to P. quatemaria Donn Smith, the most abundant Ptcramma of 
Costa Hica, which differs in its less numerous leaflets and simple staminate 
inflorescences. 


HybanthiiB BcrrulatuB Standi, sp. nov. 

Plants herbaceous or suffrutescont (only upper part of plant at hand), about 
60 cm. high, the branches green, sparsely or densely incurvcd-pubenilous; 
leaves alternate, the stipules subulate, 1.5-2 5 mm. long, the petioles 4-^ mm. 
long, puberulent;lcaf blades ovate, thelarger5cm. long and2.3 cm. wide, acu¬ 
minate, obtuse to acute at base, thin, finely and closely crenato-serrate to 
the base, finely villosuloua above with whitish hairs, beneath slightly paler, 
incurved-puberulous, especially on the nerves; flowers numerous, in racemses 
teitninatmg short or elongate axillary branches; racemes 4 cm. long or shorter, 
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the pedicels 4-6 mm. long, widely aeoending, finely pubenilent, the bracts 
leaflike, lanceolate, 1.5 cm. long or shorter, those at the base of the pedicel 
filiform and stipu^like; sepals broadly ovate, obtuse, nearly 2 mm. long, 
green, densely scaberulous-puberulent; lower petal 2.7 mm. long, densely 
puberulent outside, narrowly apatulate, the blade much shorter than the 
claw, the other petals about equaling the sepals, capsule rounded-ovate, 3 
mm. long, soaberulous, minutely rostrate at apex, sf>eds ochraccous 

Type in the U S. National Herbarium, no. 386032, collected in clay soil 
in the Sierra Madrc of Michoacdn or Quorrero, Mexico, altitude 1,100 meters, 
November 4, 1898, by E. Langlasad (no. 558). 

Related to ff. fruticulosus (Benth.) Johnston, of Lower California, in 
which the much narrower loaves are remotely and unequally dentate or 
aubentirc. 


Begonia Torresii Standi, sp. nov. 

Plants pcronmal, erect (the base sometimes decumbent), 25-40 cm high, 
branched, the branches few, ascending, sliort or elongate, succulent, short- 
villous or glabrate, stipules oblong to ovate, about 1 cm. long, obtuse, green, 
glabrous, tanlily deciduous, i^tioles slender, 4-15 mm long, short-villous, 
mmJ blades oblong or ovate-oblong, sometimes broadest near the apex, 2 5-7 
cm long, 1-3 cm wide, obtuse to acuminate, oblique at base, rounded on 
one side, very acute on the other, irregularly duplicate-serrate, often coarsely 
BO, or laciniate-serrate, CBpccially near the apex, the teeth usually setose- 
mucronate, at first often copiously short-villous on both sidc^ but in ago 
usually glabrate; peduncles 1 or few-flowered, slender, erect, equaling or 
longer than the leaves, glabrous, or sparsely villous below; flowers pink; 
bracts oval, 4-6 inm. long, green, glabrous; stammate sepals oval, 6 mm 
long, glabrous, exceeding the petals; capsule green, glabrous, 2 cm. long and 
wide, rounded at base, abruptly contract^ above into a stout lieak 1 cm. 
long, the body of the capsule 3-lobed, the lobes divaricate, triangular, abruptly 
contracted into a short horn. 

Type in the U. S National Herbarium, no. 1,228,283, collected in wet 
forest at Las Nubos, Province of San Joa^, Costa Rica, altitude alx>ut 1,91)0 
meters, March 21, 1924, by Paul C. Standley (no. 38M1). The following 
additional collections may be cited 

CobTA lliCA' Las Nubira, Standley 38599, 38523, 38640, 38816. Southern 
elopes of Turrialba Volcano, near the Finca del VolcAn de Turnalba, alt. 
2,400 m., Standley 35338. 

The species is named for Prof. Rub^n Torres Rojas, m whose comimny 
part of the material was collected. Begonia Torresii belongs to the section 
Cas^arya (sometimes recognized as a distinct genus), and is related to B, 
urheae L.f., of Colombia. It is probably the plant reported from Costa 
Rica by A, De Candolle^ as Caeparya urticae y hiaptda, although the descrip¬ 
tion does not agree voiy well, Tlie Colombian B. urticae differs from R. 
Torrestt in its thicker, more obtuse and more densely pubescent, short- 
petioled leaves, and in its pubescent fruit. 

Begonia Valerii Standi., sp. nov. 

Erect herb, 1-1 5 m. high, the stem stout, leafy above, usually simple, 
densely pilose with soft spreading browmsh sevcral-celled hairs; stipules 


> Prodr. U^: 274 1864 
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lanceolate to ovate, 1.5-2 cm. long, attenuate, denaely brown-pilose, soon 
deciduous; petioles slender, 8-17 cm. long, brown-pilose; leaf blades broadly 
obbque-ovate, 16-26 cm. long, 9-16 cm. wide, abruptly cuspidate-acuminate, 
very obboue at base and deeply cordate, densely, finely, and unec^ually 
dentate, thin, deep green above, thinly pilose with long spreading hairs or 
glabrate, beneath slightly paler, thinly pilose, especially on the nerves, with 
long, rather stiff, spreading hairs, about 10-nerved at base; peduncles 20-3D 
cm. long, thinly pilose, exceeding the leaves, the cymes lax or dense, several 
times dichotomous, many-flowered, 7-20 cm. broad, the branches sparsely 

f iilose, the flowers umbellate at the ends of the branches; pedicels 5-15 mm., 
one, very slender, sparsely pilose, flowers white or pinki^; staminate flower 
with 2 sepals, these suborbicular, about 7 mm. long and wide, rounded at 
apex, rounded to subcordate at base, glabrous outside or sparsely piloro 
near the base; petals none; filaments united at base; capsule 3-lobcd, 6 mih. 
long, sparsely pilose or glabrate, 2 of the wings very narrow, the third oval- 
oblong, honsontal, rounded at apex, about 1 cm. wide. 

Ty^ in the U. S. National Herbarium, no. 1,254,000, collected in wet 
forest at El Arenal, Guanacastc, Costa Rica, altitude about 500 meters, 
January 10, 1026, by Paul C. Standley and Juvenal Valerio (no. 45245). 
The following collections also are referr^ here: 

Costa Rica. El Arenal, Standley & Valerto 45287. Pejivalle, Province 
of Cartngo, Standley & Valeno 46885,4696.3, 47112. 

In general appearance this resembles B. involucrata Liebm, which has 
glabrous pedicels and usually lobed leaves B. BtoUeyt C. DC., also closely 
related, is separated by its much more copious pubescence, that of the lower 
surface of the leaves consisting of long matted hairs. 

Begonia Carletonii Standi., sp. nov. 

Plants small, with short, densely leafy rootstocks 2-3 mm. thick, omitting 
numerous long fibrous roots and also slender stolons; stolons rooting at the 
nodes and bearing a single leaf, sometimes also a peduncle, at each node, the 
intemodes 5-8 cm. long, sparsely setose-pilose, stipules lanceolate, about 
9 mm. long, attenuate, persistent, thin, brown, pilose; petioles slender, 3.5-5 
cm. long, pilose with long slender spreading brown hairs, leaf blades obliquely 
ovate, 6^.5 cm. long, 2.7-5 cm. wide, long-acuminate, oblique at base and 
shallowly cordate, the basal lobes broadly rounded, palmately 8-nerved at 
base, the central nerve 3 times dichotomous, thin, sparsely setose-pilose on 
both surfaces, green above, paler beneath, the margin closely, finely, and 
unequally sinuate-dentate; peduncles equaling the leaves, 2 or 3-flowered, 
very slender, sparsely pilose; bracts and bractlcts ovate or oblong, obtuse, 3 
mm. long or shorter, erect, persistent, ovary densely villous; staminate flowere 
slender-pedicellate, the 2 sepals rounded-ovate, 6 mm. long, rounded-obtuse, 
rounded at base, sparsely pilose, the petals oblong-spatidate, 6 mm. long, 
rounded at apex, glabrous; capsule 7 mm. long, sparsely pilose, the 3 wings 
very unequal, the largest 6 mm. broad, obtuse, divaricate. 

Type in the U. S. National Herbarium, nos. 1,081,658-650, collected in 
the region of Bocas del Toro, Panama, April 22, 1921, by M. A. Carleton 
(no. 206). 

This begonia, although a small and inconspicuous plant, is exceptionally 
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neat in appearance. It is not oloeely related to any Central American speciee 
with which I am acquainted. 

Oreopanaz Donnell-Sxnithii Standi., ep. nov. 

Troei the young branches veiy thick, densely leafy, densely stellatc-to- 
mentose; bud scales densely tomentose; petioles slender, 6-21 cm long, 
glabrous; blades of the larger leaves cordate-suborbicular to rounded-ovate, 
19-24 cm. long, 16-18 cm. wide, rounded or very obtuse at apev, broadly 
rounded at base and shallowly cordate (sinus narrow, 1-1.5 cm. deep), charta- 
ccous, entire, glabrous, deep green above, pale beneath, 5-nerved at base 
(with 2 inconspicuous slender lower nerves), blades of the leaves at base of 
i^orescence smaller, broadly ovate to oval, rounded at af>ex, broadly rounded 
or emarginate at base; panicles largo, pyramidal, 20-30 cm long and broad, 
the branches stellatc-pubeBccnt with minute ochraceous hairs, bracts 1-1.5 
mm. long, triangular, divancate; stammate flower heads dense, many-flowered 
subglobose, 5 mm. in diameter, forming lax racemes 5-13 cm long, the pe¬ 
duncles stout, divancate, 5- 8 mm. long, stellate-pubescent; bractlets broad, 
rounded at apex, glabrate, ciliolatc, corolla lobes 1.5 mm long, ovate, obtuse; 
filaments slender, exceeding the corolla, the anthers oval, 0 8 mm. long. 

Typo in the U. S. National Herbarium, no. 355151, collected at Atirro, 
Province of Cartago, Costa Ittca, altitude 600 meters, Apnl, 1896, by John 
Donnell Smith (no. 65*33). Here may be referred the following collections. 

CoRTA Rica Rio de las Vueltas, Tucurnque, alt 635 m., Tondm 13120 
bis. Orosi, alt 1,000 m , PtUter 1764 

This tree is a relative of 0 eapttaium (Jacq ) Decaisne & Planch , which 
has much narrower leaves. Oreopamt DonneU-Smithii resembles also 0. 
cofilancense March , but in that the inflorescence is glabrous. 

Oreopanaz nubigenum Standi., sp. nov. 

Tree 6-10 m. high, the branchlcts thick and stout, densely leafy, very 
sparsely stellate-pubescent or glabrous; scales of the leaf buds rounded, 
l^brous, cihate, the stipule-hko bracts enveloping the budding inflorescence 
as much as 6 cm. long, glabrous; petioles slender, 3 5-17 cm. long, glabrous; 
leaf blades broadly deltoid-rounded, often as broad as long, sometimes 
rounded-rhombic, 7.5-15 cm. long and broad, acute or abniptly acute, rarely 
obtuse, at base varying from truncate to obtuse but often very broadly cun- 
eate, entire, coriaceous, glabrous, 5-nerved at base; fruiting pamcle8 9-17 cm. 
long, rather dense, the branches stellate-pubescent, the bracts 1.5-3 era. long, 
tnimgular, acute, ciJiate, divancate, fniitmg heads very numerous, containing 
fruits, the peduncles stout, divaricate, 8-13 mm. long, stellate-pubescent; 
fruits 8ubglob<^, 5 mm. long, 6 or 7-celIod, glabrous. 

Type in the U. S. National Herbarium, no. 1,228,409, collected in wet 
forest at Las Nubes, Province of San Jos^, Costa Rica, altitude, 1,800 meters, 
March 21, 1924, by Paul C. Standloy (no. 38806). Represented also by the 
following collections' 

Costa Rica: Las Nubes, Standley 38711. Cerros de Zurquf, Province of 
Heredia, alt. 2,200 m., Standlsy ijt Valerio .50808. 

This, also, is a relative of 0. capttaium and of 0, Donnell^Symthii. From 
the latter it is distinguished by the acute leaves, which are not cordate at 
base. 
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SciadoplLylluin olcuaguense Standi., sp. nov. 

Shrub 2.5 m. high; petiole 40 cm. long, stout, terete, obscurely strigilloee 
or glabratc; petiol^es stout, 4.5-13 om. long, glabrate; leaflets (4 present oh 
the single leaf available) oval-oblong, 24^2 cm. long, 9.5-15 om. wide, 
broadly rounded at apex and caudate^uspidate, the aoumen 2-2.5 cm. long, 
attenuate, at base rounded, pergamentaceous, entire, concolorous, glabrous 
above or nearly so, somewhat lustrous, beneath dull, sparsely pubescent with 
minute appressed hairs, the costa and lateral nerves salient on both sur¬ 
faces, the lateral nerves about 19 on each side, divaricate, curved near the 
margin and irregularly anastomosing, the ultimate nerves prominulous, 
closely reticulate; rachis of the inflorescence (only fragments present) ferrum- 
nous-tomcntulose, the bracts deciduous, umbels few-flowered, the pedunclm 
6-8 mm. long, the pedicels about 3 mm long, ferruginous-tomentulose; ovary 
tomentulose; calyx nearly 2 mm. broad, disk annular, fleshy, styles connate 
into a conic column nearly 2 mm. long. 

Type in the U S. National Herbarium, no. 1,082,152, collected at San 
Juan del Norte, Nicaragua, March 2, 1893, by C. L. Smith (no. 78). 

Only incomplete material is available for study, but this is sufficient to 
prove the plant a distinct species. Only one other member of the genus, 
8. sysiylum Donn. Smith, is known from Central America It grows in the 
mountains of CTosta Rica. The flowers of S mc'iragusnse resemble those of 
jS syiUyUim, but the latter plant has copious stellate pubescence 

Dendropanaz monticola Standi., sp. nov. 

Tree 4 5-6 m. high, glabrous throughout, the older branchlets ochraceous; 
petioles slender, 1.3-6 cm. long; leaf blades ovate or elliptic-ovate, 7-13.5 cm. 
long, 2.5-6 cm wide, acuminate or long-acuminate, rounded or very obtuse 
at base, pergamentaceous, entire, deep green above, slightly paler beneath, 
triphnerved, the lateral nerves 4 or 5 on each side, divergent at an angle of 
about 55 degrees, arcuate, slender, irregularly anastomosing close to the margin, 
the costa very slender; umbels few, few-flowered (flowers about 10), arranged 
in a terminal short-pedunculate umbel or in a short raceme; rachis of the 
raceme 1.6-4 cm. long, the umbels on peduncles 1 8-4 cm. long, the peduncles 
naked, pedicels 4-7 mm. long; ovary turbinate, nearly 2 mm. long, the calyz 
entire or remotely denticulate; petals green, obtuse or rounded at apex, 1.5 
mm. long, stamens shorter than the petals, fruit not seen. 

TypQ m the U. S. National Herbarium, no. 1,305,191, collected in wet 
forest near Fraijancs, Province of Alajuela, Costa Rica, altitude about 1,600 
meters, February 12, 1926, by Paul C Standley and Rub6n Torres Rojas 
(no. 47538). The following collections represent the same species. 

Costa Rica- Fraijanes, Standley <fc Torres 47418. Cerro de las Cariciaa, 
Province of Heredia, alt 2,000-2,400 m., Standley dt Valeno 52051. La 
Ventolcra, southern irfope of Volcdn de Po^, Standley 34687. 

The nearest relative of this tree is D. querceti Donn. Smith, also Costa 
Rican, which has usually solitary umbels, and leaves which are broadest at 
or above the middle and narrowed at base. 

Dendropanu praestans Standi., sp. nov. 

Small tree, the branchlets stout, ochraceous, glabrous, densely leafy at the 
ends, the intemodes very short; stipules very small, soanous, the margins 
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laomiate; leaves dimorphous, those of some branches merely dentate, those of 
other branches all or nearly all digitately trilobate, the p^iolos slender, 2-7 
cm. long, glabrous; blades of the simple leaves ovate-oblong to ovate, 8.5-12.5 
cm. long, 3.6-6 cm. wide, acuminate, at base obtuse or broadly cuneate, 
irregularly sinuate-serrate, the teeth obtuse, a few of them often much larger 
than the others, the leaves entire near the base or below the middle, 3-ncrved 
at base, the lateral nerves about 5 on each side, arcuate-ascending, lobed 
blades about 13 cm. long and broad, broadly cunoato at base, lobed to within 
3 cm. of the base, the lobes narrowly oblong, about 2 cm. wide, attenuate to 
apex, irregularly sinuate-serrate, the sinuses l^twecn the lobes rounded, leaves 
all subcoriaceous, glabrous, deep green above, paler beneath, minutely 
punctate, the venation prominent beneath, umbels many-flowered, arranged 
in a short-pedunculato terminal umbel, the peduncles of the ultimate umbels 
stout, 1.6-2 cm. long, naked or bearing near the base a short cuplike sheath¬ 
ing bract; pedicels stout, 4-5 mm. long, sparsely and minutely puberulcnt or 
glabrate, bj^panthium hemispheric, the calyx very short, 3 mm. broad; petals 
triangular-oblong, acute, glabrous, 2-2.5 mm. long, stamens shorter than the 
petals, the filaments short, subulate, fruit subglobose, 5-celled, 5-6 mm. 
broad, glabrous, styles united for half their length 

Type in the U. S. National Herbarium, no. 677609, collected in wet forest 
of Cucsta de las Palmas, southern slope of Cerro de la Horqueta, Chiriquf, 
Panama, altitude 1,700 to 2,100 meters, March, 1011, by H. Pittior (no 3213). 

Here belong, probably, leaf specimens collected by myself (no. 41973) 
at Laguna de la Flscuadra, northeast of El Copey, Costa Rica, at about 2,100 
meters. These leaves arc very large, about 30 cm long, and deeply 5-lobed, 
the lobes coarsely serrate, or the terminal one pmnatcly lobed. 

Among all the other North American species of Dendropanat {Gihberita) 
this may be recognised at once by the toothed leaves. 

ZOOLOGY,-— A new genus and species of frog from TibeL^ Leonhard 

Stejneger, U. S. National Museum. 

• 

In hja Monograph of the South Aaian, Papuan, Melanesian, and 
Australian Frogs of the genus Rana, Boulenger* described (p. 107) a 
series of ten frogs from Southern Tibet under the name of Rana pleskei 
(Guenther). The three localities; I^ake Yamdok, 15,000 feet alti¬ 
tude, Kamba Jong [Kampadzong], and Gyantse are situated south of 
the Brahmaputra on the north slope of the Himalayas, north of the 
frontiers of Sikkim and Bhutan. Guenther's types came from western 
Szechwan, China. 

The National Museum having recently received from the Rev. D. C. 
Graham good material of the true Nanorana pleskei and also, in ex¬ 
change with the British Museum through the kindness of H. W. 
Parker, two specimens from Tingri, Tibet, not far from the general 

' Rsosived May 7, 1927. 

'Bee. IndianMut. 20: 1-228. 1920. 
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region whence came Boulenger'a material, I am in a position to affirm 
that the latter belongs to a new species totally different from Guen¬ 
ther’s species. In further confirmation, Dr. Thomas Barbour was 
kind enough to lend me for comparison a specimen from Yatong 
[Yathung] in the projecting angle of Himalayan Tibet between Sikkim 
and Bhutan. 


Altirana, new genus 

Diagnosis .—'^Vomerine teeth, if present, much reduced; no tympanum; 
no stapes; fingers and toes not dilated at the tips; outer metatarsals separated 
by web in their distal third or fourth only; sygomatic branch of the squa¬ 
mosal short; omostemal style not forked at the base; terminal phalanges 
obtuse,” (Boulenger.) 

To this should be added that the precoracoid is as well developed as in 
Rana typified by R temporana. 

Altirana parkerl, new species 

Diagnosis —Digits without terminal dilatations and horizontal grooves; 
tympanum absent; outer metatarsals separated in their distal third, no 
dorsolateral glandular fold; no long tooth-likc protruberance in front of 
lower jaw; toes fully webbed; subarticular tubercles present but rather flat 
and indistinct; fifth too slightly shorter than third; second and fourth fingers 
subequal; tibiotarsal articulation reaching the shoulder. 

Type-l^lity. —Tingri, Tibet, at 16,000 feet altitude. 

Type. —U. S. National Museum, No. 72328. 


Measurements 

U H N M 

No 7232BcrKd 

If c s 

No 11086 (y'&d. 

ilixllimeter* 

MUlimistcra 

Tip of snout to vent .. .. 

25 00 

34 00 

“ “ “ “ antenor border of eye 

5 50 

. 6 76 

“ “ “ “ noBtnl 

• 3 25 

.. 3 76 

Nostril to eye 

2 25 

2 26 

LonKitudinal diameter of eye 

.3 60 

. 4 00 

Distance between nostrils 

3 00. 

.. . 3 00 

Interorbital width 

2 00 

2 00 

Width of upper eyelid 

2 50 

3 00 

Width of head 

12 25 

12 00 

Fore leg 

16 00 

16 00 

Hind leg from vent to tip of fourth toe 

44 00 

44 00 

« « « groin “ “ “ " “ 

43 00 .. 

42 00 

Tibia 

14 00 

14 00 

Foot from heel to tip of fourth toe . 

26 00 

23 00 


In view of Boulenger’s careful account of the Himalayan speoimens a de¬ 
tailed description of the type is not deemed necessary here, but I would call 
attention to the fact that Boulenger expressly states (p. 106) that males are 
^'without secondary sexual characters,’' while the specimens before me clearly 
demonstrate the presence of a large nuptial pad-hke swelling on the inner side 
of the first finger which is covered with minute dark spinules, as are also the 
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bases of the first and second fingers, a feature strongly developed in the 
Museum of Comparative Zoology specimen, and only slightly less in the type. 
The inference is that Boulenger’s specimens were not collected during the 
breeding season. 

Boulenger’s reference of Nanorana pleskei to the genus Rana and especially 
his statement that the pectoral a^h is as in Rana temporana, which has strong 
and well ossified precoracoids, and that the tympanum is completely sup¬ 
pressed, undoubtedly misled Dr. Vogt into instituting the genus Montorana, 
with the species Af. ahli, for specimens possessing a tympanum and having 
the precoracoid 'Very weak, thin as a thread, only imperfectly ossified." 
As a matter of fact, Vogt’s Mantorana ahli is the true Nanorana pleskei. 
Dr. Tsarevski, who at my request examined the typos of the latter, writes me 
that the precoracoid "is very slender, very thin, with slight ossification." 

It IS consequently plain that Boulenger’s Rana pleskei, which ho regards as 
forming a distinct subgenus Nanorana, does not belong to it at all He con¬ 
siders it as “a very aberrant species,” "as a dwarfed, degraded form derived 
from the Rana liebvgii group with which it is connected to a certain extent by 
R, blanfordii.'^ It is quite possible that Boulcngcr is correct in this phylogeny, 
but the characters and combination of characters indicated in the diagnosis 
of his subgenua, and which 1 have adopted for the genus as above, are 
sufficient to set it off by itself from the rest of the uni^icldy genus Rana 

I have named the species for Dr. H. W. Parker, m charge of the herpetologi- 
cal collection of the Bntish Museum, in recognition of his help in clearing up 
important points connected with this investigation. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

PHILOSOPHICAL SOCIETY 
950th meeting 

The 950th meeting was held at the Cosmos Club, February 5, 1927. 

Program: N. H. Heck, Observations while passing ihrou/gh an unusual 
waterspout formation on the Pacific Ocean, The paper desenbes observa¬ 
tions in the Pacific Ocean of water spout phenomena while actually m the 
formation by one who is not a nicicorologist but who has had occasion during 
survey work m small craft to watch the weather very closely. Four spouts 
are described. The first was normal and of the type ordiniily seen. The 
second was very large, probably 1000 feet in diameter, fonnmg a cylinder 
dropping from the clouds. With the spout complete the spray could be seen 
rising and falling on the edge of the spout as in a fountain, at least 600 feet 
above the surface of the sea. Surface of the sea was broken water after the 
spout disappeared instead of regular waves due to wind, third spout 
was seen in process of formation when directly under cloud in which it was 
forming and it was seen that it formed between bands of cloud moving in 
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opposite directions Fourth spout was very unususJ. The spout tried to 
form and failed and senes of bands of clouds reaching to sea surface from the 
cloud revolved around the axis of a cylinder remaining nearly vertical and 
parallel to each other. {Author 'h abstract)- 

The paper was discussed by Messrs. Heyl, Humphreys, Hawkesworth, 
and Ault 

W. J. Humfukeys, The tornado. The tornado is far more frequent in the 
central and southeastern portions of the United States than in all the rest 
of the world. In tropical regions it is unknown It occurs in the warm 
section of the cyclone more or less cast of the windshift line. 

In those portions of the United States where tornadoes are most frequent 
it appears that anticyclonic winds frequently overrun lower cyclonic winds, 
and produce a windshift line in midair independent, and well ahead,, of the 
surface shift. This necessarily leads to strong local convections starting 
from this higher level, and at or near the boundary between the two systonxB 
of wind, cyclonic and anticyclomc Furthermore, although the courses of 
these two winds over the earth cross each other, one being from the south¬ 
west, say, the other from the northwest, perhaps, nevertheless, if both arc 
moving eastward with the same velocity, as may be the case, with reference 
to each other they will be moving in exactly opposite directions. That is, 
they will be flowing beside each otoer—^not through or above and below each 
othcr^ whatever their respective directions over the earth beneath. Con¬ 
vection l>etwcen two such currents, dragging in material from each, neces¬ 
sarily produces rotation, and always in the same sense as that of the cyclone. 

In short, then, the tornado is a joint product of cyclone and anticyclone 
generated by convection along a mid-air windshift line. It does not occur 
in tropical regions because there the anticyclone is unknown {Author's 
ahetract) 

The paper was discussed by Messrs Ferner, Franreni-ield, Heck, 
Crook, Tuc-kerman, and Pawling 

P R. Heyl, presented an informal communication on the question as to 
the mass equivalent of energy as related to the medium in which energy is 
radiated. It was discussed by Messrs. Tuikerman and Adams. 

II. E. Meuwin, Secretary. 

THE GEOLOGICAL SOCIETY 
429Tn meeting 

The 429th meeting was held at the Cosmos Club, April 13, 1927, President 
Butts presiding. 

Informal communicattom. D. F. Hewett described a fault plane exposed 
at the foot of Mt. Famous in Giwce, which, because it appears less weath¬ 
ered than nearby inscriptions at Delphi, suggests movement of one or two 
feet within the past 2500 years. 

Program: Professor Donald H. McLaught^in, Harvard University: Geol^ 
ogy and physiography of (he Andes tn Central Peru. The region discussed lies 
to the east of the city of Lima and includes the portion of the Andes between 
the well-known mining districts of Cerro de Pasco and HuanoaveUca. A 
detailed description hu been published in the Bulletin of the Geologi^ 
Society of America (34: 591-632. 1924.) and in Informaciones y Memorias 
de la Bociedad de Ingenieros del Peru (37: 69-107. 1925 ) The papers are 
based on the work of the geological department of the Cerro de Pasco Copper 
Corporation. 
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The dominant rocks of the region arc Mesozoic limestones and sandstone. 
They rest on semewbat metamorphosed Palezoio sediments, and are unoon- 
fonnably overlain by red shales and sandstones with various conglomerates 
which are provisionally placed in the Tertiary. Volcanic rocks (mostly pyro- 
daatio) occur as an extensive formation between the Paleosoic sediments and 
the lowest limestones of the Mesosoic, and a later important accumulation 
of volcanic rock is found at the top of the geologic column, resting upon 
Tertiary (7) red beds. All the formations arc intruded by numerous stocks 
and irregular masses of igneous rook, generally porphyritic in texture Dior- 
ite, trachyte and quarts monsonite have b^n observed. The important 
deposits of copper and silver, for which the region is famous, are genetically 
related to smaJl stocks of these relatively late intrusives. 

The present Andes were formed by the warping uplift of a region of low 
relief, which was produced by long erosion that followed the last period of 
intensive deformation, probably in the early Tertiary. The uplift took place 
in three or more stages, and in certain areas appears to have been accom¬ 
panied by some faulting. The ancient surface has been almost obliterated by 
the violent erosion on the steep western side of the range, but can still be seen 
in large areas situated between the great canyons of the streams of the eastern 
drainage which dissect the central plateaux Glaciation formerly extended 
as low as 12,000 feet in favorable places and is rcsponsiblo for the details of the 
topography in the summit regions {Auihofs abstract.) 

430th meeting 

The 430th meeting was held at the Cosmos Club, April 27, 1927, President 
Butts presiding. 

Program: F. L. Hess: JVotes on Florida phosphate deposits. The produc¬ 
tion of phosphate from Flonda is about 84 per cent of the entire Umted States 
production. 

From limited observations near Bartow the phosphate gravel of the Bono 
Valley formation seems to be rolled pebbles, possibly from the Ocala lime- 
stono exposed near Dunellon, although there is a possibility that the 
pebbles may have come from phosphatic limestone in the lower part of 
the Alum Bluff formation. The phosphate pebbles are the only gravel found 
in a large area of Flonda, and were apparently laid down m salt water, as 
shown by the presence of great numbers of dugong bones and shark teeth, 
but were close to land, as shown by the presence of liumerous mastodon bones. 
It is not probable that the dugong bones were weathered from the underlying 
limestone because in places a number of ribs are sometimes found close to¬ 
gether and apparently in their natural spatial relationships. 

The phosp^tc pebbles are being leached, and apparently amorphous 
calcium phosphate is being deposited either in an irregular sheet under the 
richest beds of phosphate pebbles or in the sand along cracks carrying the 
dramage from the pebble beds. The fluorine content of the land pebbles 
ranges from about to per cent, and is utilized in Denmark and Belgium 
for the manufacture of 8<^um-fluo-silicatc. The product is shipped to the 
United States, and a present attempt to have the duty on the material raised 
may result in the loss to Florida of its foreign phosphate trade. 

As the phosphate is very cheap (S3 to $5 a ton) and is the only gravel to be 
obtained in a large area of Flonda, it is used for concrete work and for macad- 
roads. (Author^a abstract.) 

G F Loughlin : Ore at Dee^ Levels in the Cripple Creek District, Colorado. 
Study of deep mine workings in the southeast quarter of the Cripple Creek 
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voloanio breccia baa on the whole verified the concluaions reached by lindgren 
and Raneome in 1006 (U. S. Geol. Survey, Prof. Pa|KT 54), but has found that 
veins of telluride ores identical in mineral composition with those mined at 
comparatively shallow levels continue along master fissures to more than 
3000 feet below the present surface or more than 5000 feet below the original 
surface of the volcano. The distribution of ore shoots is controlled by fissunng 
which was developed intermittently in part by local disturbances within the 
volcanic mass and in part by regional disturbance. A local structural feature 
of much importance is the small neck of basaltic breccia, along the margins of 
whiph the famous Cresson orcbody has been mined. 

The process of vein formation, though complicated in detail, is regarded 
for practical purposes as having taken place m three stages, the first char¬ 
acterised mainly by dark purple dense fluorspar accompamed by quarts 
and relatively coarse grained pyritc; the second by lighter purple fluorspar, 
quartz, dolomite, colestite, roscoehte, and tellurides; the third by vug linings 
of coarsely to finely crystalline quartz, fine drusy pyrite, a httle fluorspar, 
and in the Dante mine considerable cinnabar 

Of special mtercst is a low grade pyntio ore formed in a mass of breccia 
in the 1)antc and Cresson mines and attributed to a process similar to ^'raineiv 
alizatinn stoping” as recently described by Locke (Econ. Gool. 31: 431). 
Ore shoots in the vicinity pitch in the direction of this breccia, which is 
believed to he above a local source of ore-forming solution. Similar miner¬ 
alized breccia has been found to the south in the Roosevelt Tunnel and the 
Ajax Mine. 

The main deep vein in the Portland mine follows a fissured phonohte c^e 
along the granitc-brcccia contact which here trends N. N W. This trend is a 
local deflection along a contact of generally east-west trend and northward 
pitch. The productive part of the vein pitches northward parallel to the con¬ 
tact, and for the most part has a simple vein structure; but whore the granite- 
breccia contact turns westward, the vein branches. The mam part of it turns 
with the phonohte dike along a N. N. E. fissure The N. N W. part con¬ 
tinues but IS of comparatively low grade, but the ground between the two 
branches is cut by minor parallel N. N. E veins which are productive for 
short distances. The structure here re^mblcs that of the rich Captain and 
Hidden Treasure veins desenbed by Lindgren and Ransome 

The northward pitch of the main deep Portland Ore shoot is in contrast to 
the southward pitch of ore shoots in the Hull Hill area to the north. Where 
the vein fissures of Bull IIill have been followed northward on the deepest 
levels of the Eagles Mine, they are tight and generally non-productive. Evi¬ 
dence as a whole indicates a downward convergence of productive ground 
southward from Bull HiU and northward from the Portland mine, towards a 
local source beneath the Last Dollar and Modoc mines. Future production 
from such deep ground depends more on cost of mimng than on the downward 
persistence of telluride ore. (A uthar's abstmet,) 

Parker D. Thask and Kirtxey F. Mather: Stratigraphy of the Lake 
Aiaalie Region^ Cape Breton Island, Nova Scotia, The results presented here 
are due to jomt work by the two authors dunng the summer of 1925, but the 
lot of obtaimng the majority of the stratigraphic details fell to Mr. Trask, 
Mr. Mather concentrating his attention on unravelling the complicated struc¬ 
ture of the region. The I^ake Ainslie Region is located in central western 
Cape Breton Island, some 40 miles northeast of the Strait of Canso and about 
75 miles west of Sydney. The following generalized section, based chiefly on 
sections made along the several Mabou Rivers, summarizes briefly the stratig- 
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raphy of the region. The formationa, to which local names have been 
are for the most part continental in origin and vary considerably in thick 
from the figures given. The formations desorib^ in the pioneer work of 
fleteher (Can. Grol. Surv. Ann. Repts. 1875-1877 and later years) are sub¬ 
divided, and although not personally compared, amdogies between the for¬ 
mations of the Lake Ainalie Region and those of the Sydney Region, desenbed 
ty J. E. Hyde (Can. Geol. Surv. Summ. Kept. 1912 * 392) and Hayes and Bell 
(Can. Geol. Surv. Mem. 133. 1923), are pointed out. 

Oknsbaliud Section or Foruations in the La&k Ainslie Region, Cape Bketon 

Island, Nova Scotia 

FennsylvsDian. 

Port Hood coal-Tneasurea* 

Highly orosa-hedded aandatones and shalcB with intercalated coal Beams 
Thickness not measured , . , 

Important unconformity (Port Hood measures rest on all formations from 
Super-Mahou to the Judique serios ) 

Fennsylvanian (?) (In part perhaps equivalent to the Pt. Kdward formation of 
the Sydney Region, which according to Hyde is Pennsylvanian ) 

Super-Mabou beds; 

Sandstones and shales, predomi nantly red in color 
Mabou formation. 

Chiefly gray shales, almost fissile Numerous intercalated gray sandstones 
containing plant fragments. Some reddish sonos and one sono, 15 foot 
thick and 500 feet above base of formation, of alternating laminae of gyp¬ 
sum and gray shale . 

MacFarlane rod beds 

Red sandstones and shales. Some cross-bedding, but mostly fairly well 
strati hod ... 

Middle Bridge formation. 

Chiefly dark gray thin-hedded shales, contaimng numerous creamy white 
thin limestone layers, some of which weather in a peculiar mammillary 
fashion 


1500 


1600 


1000 


250 


Total Pennsylvanian (?) ^5 0 

Unconformity 

Mississippian* 

Judique senes (In part at least of Windsor age Comparable to the Windsor 
series of Hyde at Sydney. Coro dnlling recently conducted by Mr. K. C 
Heald indicate that the Judique senes is thicker and contains considerably 
more gypsum and hmestoue than given here ) 

Red sandstone and shale Gypsum near base 

Black oolitic limestone, in places characterised by an abundance of Nuculaf 
Red sandstone and shale 

Yellow impure bmestono and limestone breccia, which weathers in a pecu¬ 
liar honeycomb pattern Fossiliferoua in places 
Red sandstone and shale. Rome gypsum 
Finely laminated gray shale ... 

Bentonite and gray tuff Found on Haddock River . . 

Finely laminated massive gray limestone Very persistent and easily reoog- 

mied by its pecuhar nbbon-hke structure . . . 

Red sandstone and shale . 

Total Misaissippian 


500 

5-15 

300-W) 

25-40 

100-200 

30 

0-1 

30 

150 

U50 
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MifldMippiftii ('): 

Dunbar aenas. (Comparable to middle dJTieioa of Hyde'a MimiHlppiiao 
at Sydney.): 

Ainslie eandatone: 

Fine to medium-grained oroee-bedded sandstone. 700 

Gray and greenish sandstone and shale sonea, the sandstones Nvend hun¬ 
dred feet thick and the shales less than 100 feet . ISOO 

Chocolate and dark red cross-bedded sandstones and shales ... 1300 

Total Dunbar series 3400 

Kewstoke conglomerate (Comparable to the ^'Carboniferous conglomerate*' 
senes of Fletcher and Hyde ): 

Chiefly massive coarse-grained arkosio sandstones and conglomerates which 
lieoome progressively more fine-grained toward the top. Pinkish in some 
■ones Layers of impure coal 1000 feet from the top of the formation on 

S E Mabou River . . 160-^000 

Total Kewstoke conglomerate 8000 

Pre—Carbomferous * 

MarbleSi quartiitea, gneisses, granites, volcamcs, and chlorite schists. (T) 

The yellow fossiliferous, cavernous hmcstono occurring in the middle of the 
Judic]|ue senes at Middle nivcr yielded the following fossils, which have been 
identified by Professor P. E. llaymond, of Harvard Univemty, and are 
thought by him to be more closely alli^ with the Windsor fauna of the 
Magdalen Islands than with that of the Windsor District of Nova Scotia and 
to of Middle or Up^r Mississippian age; Productua ienuttmhformts Beede 
(common), P. dawsoni Beede, Dulama cf. D. mccuLua (Martm) (common), 
Campoatla dawaont (Hall and Clarke) (rare), Avtculopectisn sp., ParaUelodon 
dawaoni Beede (rare). A very similar fauna was found by Hayra (Can. Geol. 
Surv. Summ. ^pt. 1917 (F): 21) in a brown cavernous limestone near 
Sydney. (Au/Aor’s aibatract,) 

W. P. Woodring, W. W. Rubbt, SeerdaHea. 

SCIENTIFIC NOTES AND NEWS 

Nkil M. Judd, Curator of American Archeolog^^ United States National 
Museum, left Washington May 28th to complete his explorations at Pueblo 
Bom to, New Mexico, under the auspices'of the National Geographic Society. 
This season’s expedition is the seventh mnt by the Society for the purpose 
of recovering and recording the story of this prehistoric Indian village. 
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OCEANOGRAPHY —Current harmonic conatante for San Bernardino 
Strait, P. I. L. P. Disney, U. S. Coast and Geodetic Survey. 
(Conununicated by H. A. Manner.)^ 

Although harmonic analyses of the tide have been made for numer¬ 
ous places in the Philippine Islands it was not until 1926 that a com¬ 
prehensive series of current observations in San Bernardino Strait 
furnished sufficient data for deriving the first harmonic constants 
for the currents in any of the waterways of the archipelago. 

These observations were obtained between May Ifi and June 14, 
1926, by Lieutenant F. S. Borden from the Coast and Geodetic Survey 
Steamer fathqmbr. The station was located midway between Cal^ 
yuan and Totoog Points in fifty-five fathoms of water. Observations 
were made every half hour throu^out the series with standard 16 
foot current pole so weighted on the end as to float with but one foot 
out of water. For the greater depths, 20, 60, and 80 feet, Gurley cur¬ 
rent meters were used. The directions of the current were obtained 
both by peloruB and compass methods and by angles on distant tiian- 
gulation stations. 

A hannonic analysis of these observations covering a 20 day series 
beginning May 16, 1926, has recently been made by the Coast and 
Geodetic Survey. The analysis is based upon the hourly velocities 
of the current as obtained from both meter (20 foot depth) and pole 
observations and consequently represents an average depth of 13| 
feet. 

The results derived from the analysis are given in Table 1. The 
current amplitudes are expressed in knots, and the epochs, as custom¬ 
ary, are referred to the local meridian. The more important compo¬ 
nents were derived from a direct anal}^is and cleared for the effects of 
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other components. The secondary components were derived by in¬ 
ference from the principal components. These inferred values are 
enclosed in parentheses. 


TABLE 1 — CtJKBENT Harmonic Conbtanta, San Bernardino Strait, P. I. 


COHPOKCMT 

H 

. 

COMVOMaNT 

H 

M 


fcpioU 

tUgrtea 


tnota 

tUgrma 


(0 100) 

(242) 

oo 

(0 056) 

(282) 

Jfl 

1 776 

223 

Pi 

(0 588) 

(228) 

X| 

(0 386) 

(257) 

Qi 

(0 268) 

(165) 

u 

(0 086) 

(246) 

2« 

(0 036) 

(145) 

Ml 


(203) 

K| 

(0 012) 

(267) 

Mt 

8 047 

282 

S| 

1 418 

257 

M4 

0 143 

328 

S| 

0 062 

281 

Mg 


338 

Tf 

(0 084) 

(257) 

Ml 


108 

^3 

(0 021) 

(243) 

N| 


217 

Mj 

(0 073) 

(206) 

2n 

(0 048) 

(203) 

>1 

(0 070) 

(210) 

Oi 

1 882 

184 

Pi 

(0 062) 

(167) 


Through the use of these constants the currents in San Bernardino 
Strait can now be readily predicted on the tide predicting machine in a 
manner analogous to that used in the prediction of tides. 

The constants furthermore furnish a ready means of determining 
the characteristics of the current in San Bernardino Strait, the princi¬ 
pal constants alone being sufficient for an approximate determination. 
Thus, approximately, it is seen that the average maximum velocity of 
the current is about 3 knots, while the strength of current at the tunes 
of spring and neap tides is about 4} and knots, respectively. The 
ages as derived from the constants are: phase age 24.6 hours, parallax 
age 27.6 hours, and diurnal age 35.5 hours. The type of current is 
determined to be of the mixed type, the ratio of K) + Oi to Mi being 
1.04. 

With regard to the type of current, the observations bring to light the 
existence of a nontidal current in Son Bernardino Strait which materi¬ 
ally affects the tidal current in the Strait, especially near the times of 
the moon’s maximum north and south declinations. On such days 
the large diurnal inequality in conjunction with the southwesterly 
nontidal current causes the current to flood for the greater part of the 
day with varying velocity. This results in one ebb and a flood with 
two maximum velocities and an intervening miniwnm velocity. 

A reduction of the observations shows an average maximum flood 
velocity of about 4.6 knots and an average Tnayimiiin ebb velocity of 
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about 3.7 knots. The average strength of the iminimiim flood was 
found to be about 1.3 knots. Considering the minimum flood as a 
negative ebb the average velocity of the maximum ebb would be about 
2.2 knots. This indicates that during the period of observations the 
southwesterly nontidal currrat was flowing with a velocity of about 1.2 
knots, which agrees with the velocity as determined directly from the 
stencil sums for components. 


BOTANY .—New species of Cordia and Toumefortia from northwest¬ 
ern South America^ Ellsworth P. Killip, U. S. National 
Museum. 

A revision of the Andean species of two genera of Boraginaceae, 
Cordia and Toumefortia, has been prepared by the writer. Publica¬ 
tion of this is being postponed in order to include in the treatment the 
results of study of numerous specimens of these genera collected by 
the recent Killip-Sraith expedition to eastern Colombia. The new 
siiecies so far noted in preparing this revision, ten of Cordia and seven 
of Toumefortia, are here published in advance. 

Cordia crassifoUa Killip, sp nov. 

Tree (?); branchlets terete, densely short-rufo-hirsutuloua or tomentose; 
petioles about 1 cm. long, stout; leaves oblong-obovate, 10 to 15 cm. long, 
4 to 7 cm wide, obtuse or acuti^ at apex, gradually narrowed to a rounded 
base, entire, conspicuously nerved (.lateral nerves 7 or 8 pairs), reticulate- 
veined, thick-ooriaoeouB, lustrous and scabnd with short subappressed white 
hairs above, rufo-hirtollouB and smooth beneath; infloresoenoe much shorter 
than the leaves (5 cm. long in type though evidently not fully developed), 
Bubdichotomous, the branches and calyces densely subappressed-ferrugmoua- 
hirsute, the flowers sessile, borne m clusters of 4 to 6 at ends of branches of 
inflorescence; calyx cylindne, 3 to 4 mm. long, indistinctly nbbed, the teeth 
mmute; corolla lobes obtuse; anthers linear-oblong. 

Type in the U. S. National Herbarium, no. 940117, collecteil in Colombia or 
Ecuador, by F C. Lehmann (no. (1011). 

The corolla is not sufficiently developed for the positive determination 
of the position of this species, but the small, indistinctly nbbed calyx suggests 
a relationship with C. opaca and C sulcata, rather than with C. alltodora or 
C. alba, 

Cordia colombiana Killip, sp. nov. 

Tree; branchlets terete, dark chestnut-brown, glabrous or very sparingly 
piloBulous toward ends; ^tioles stout, about 1 cm long, slightly sulcatc, 
glabrous; leaves ovate or ovate-oblong, 10 to 18 cm. long, 4 to 8 cm. wido, 
abruptly acuminate at apex (acumen about 2 cm long), rounded or sub- 
euneate at base, entire, conspicuously nerved and veined (pnncipal lateral 

> Publmhed by permiMion of the Secretary of the SmitheoDian Inetitotion Re¬ 
ceived June 6,1927. 
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nerves 4 or 5 to a side), eoriaoeous or subooriaoeous, lustrous, g^brous <v 
minutely hispidulous; inflorescence terminal, <^ymoee, the cymes subdidhoto* 
mous, up to 4 cm. wide, the branches femi^ous-hiiButulous, the pedunote 
short; c^yx oylindrio-obovoid in bud, broadest at apex, at length cylindiio- 
turbinato, 4 to 5 mm. long, densely fcmiginous-tomentose, the lobes deltoiiL 
1 to 1.6 mm. long, corolla white, funnel-shap^, 6 to 8 mm. long, about 3 
mm. wide at thi^t, glabrous, the lobes orbicular, 2 mm. mde; stamens 
exserted; styles filiform, exserted, the divided portion equaling the united 
portion. 

Type in the U. S. National Herbarium, no. 1,140,063, collected m thicket, 
between San Antonio and Rfo Ortega, Department El Cauca, Colombia, 
altitude 2100 to 2300 meters, July 2,1022, by F. W. Pennell and E. P. Killip 
(no. 8024). 

The foliage of this species is very similar to that of C. hogotenna, a plant 
with flowers fully three tunes as large, and differing in other details. 

Cordia allartU Killip, sp. nov. 

Tree(7); branchlets terete, glabrous; leaves oblong or oblong-lanceolate, 
16 to 25 cm. long, 8 to 12 cm. wide, attenuate-acuminate at apex, rounded at 
base, entire, conspicuously nerved and veined (principal lateral nerves 6 or 6 
pairs, distant, arcuate-ascending), coriaceous, lustrous on both surfaces, 
g^brouB, occasionally minutely hi^idulous on nerves beneath; infloiescence 
oymose, about 4 cm. long, the branches and calyces densely femiginous- 
tomentose, the flowers sessile, in clustera of 3 or 4; calyx obovoid in bud, at 
length oylmdno-campanulate, 4 to 4.5 mm. long, 3 to 4 mm. wide at thimt, 
the lobes ovate-deltoid, 2 mm. long, acute; corolla tube as long as calyx, the 
lobes orbicular-ovate, 2 5 to 3 mm. long, rounded, reflexed; stamens not 
exserted, the anthers oblong, 1 mm. long; ovary lance-ovoid. 

Type in the U. S. National Herbarium, no. 1,230,256, collected at Colonia 
Tovar, Venesuela, altitude 1800 to 2000 meters, December, 1024, by A. 
Allart (no. 352). 

Related to C. eolombiana but with broadly campanulate calyx and much 
broader corolla lobes. 

Cordia macrodonta Killip, sp. nov. 

Tree or shrub; branchlets quadrangular, femiginous-puberulent and 
finely pilosulous, scabrous; petioles 0.5 to 1 cm. long; leaves broadly ovate, 
6 to 11 cm. long, 4 to 6.5 cm. wide, abruptly short-acuminate at apex, nar^ 
towed to petiole, coarsely and sharply senate-dentate except in lower third, 
penninerved (pnncipal nerves 6 or 7 to a side, the secondary nerves prom¬ 
inent), membranous, short-Btngillose-hispid above (hairs swollen at case), 
finely pilosulous beneath; inflorescence pamculate-cymose, the peduncles 
about 4 cm. long, the flowers borne singly near the ends of the branches; 
cal 3 rx globose-turbinate, about 2 mm. long, appre88od-femi|[mou8-8trigillose, 
the teeth triangular, acute, 0 5 inm. long; corolla tube cyl^dric, about 3.6 
mm. long, the lobes orbicular; stamens attached at throat of tute, scarcely 
1 mm. long, the anthers oblong, less than 0.5 mm. long; fruit ovoid-conic, 
6 mm. long, 4 mm. wide, glabrous 

Type in the Field Museum of Natural History, no. 548642, collected at 
San Antonio, Province Huancabamba, Dept. Puira, Peru, altitude 1200-1300 
meters, March, 1012, by A. Weberbauer (no. 6015). 
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Belonging to DeGandolle’s section Corynibome this species is at once dis¬ 
tinguished from other representatives of the section by the coarsely serrate 
leaves. 

Cordia coiiacea KiUip, sp. nov. 

'pnee {?); branohlets subangulari sulcate, finely canesoent-puberulent; 
petioles 5 to 10 mm. long, oanalioulate, sulcate; leaves ovate-elliptic or ovate- 
oblong, 10 to 15 cm. long, 5 to 7 cm. wide, attenuate-acuminate at apex, 
ouneate and often oblique at base, entire, ponninerved (midnerve strongly 
sulcate, the lateral nerves 6 or 7 to a side, ascending, arcuate toward en(&), 
inconspicuously closely reticulate-veined, conaocous, above sublustrous, 
glabresccnt, minutely tomentellous on nerves, beneath brownish-pubcrulent 
on nerves and veins, elsewhere softly grayish-tomentose; peduncles about 
5 cm. long; inflorescence about 4 times dichotomous, cano-puberulent, the 
flowers sessile, in clusters of 3 or 4 at ends of the divaricate branches of the 
inflorescence, oalyx turbinate, 4 to 4.5 mm. long, 2 5 to 3 mm. wide, slightly 
sulcate, oano-puborulent, the lobes lanceolate^ 1 mm. long, acute, erect; 
corolla lobes Imeaiwiblong, 2 mm long, 1 mm wide, obtuse, stamens exaerted, 
the anthers linear, 1 mm. long; ovary depressed-globose, style 3 mm. long, 
exserted. 

Type m the U. S National Herbarium, no. 1,133,957, ooUeoted at Cbaro- 

C pa, near Mapiri, Bolivia, altitude 570 meters, November, 1007, by 0. 
^tien (no. 2040). 

The sulcate calyx places this species near (7. Qpaca and C, crasstfoha. The 
oalyx, however, is turbinate rather than oylindne, and the shape of the leaves 
and nature of the mdument are quite different than in cither of these. 

Cordia venosa KiUip, sp. nov 

Tree; branchlets terete (younger ^rtions subangular and sulcate), densely 
rufo-tomentose; petioles 1 to 2 cm long; leaves ovate or ovate-oblong, 10 to 
20 cm. long, 7 to 8 cm wide, acute or attenuate-acuminate at apex, rounded 
at base, entire, strongly nerved and veined (prmcipal Lateral nerves 6 to a 
side, arcuate-ascendi^), reticulate-veined, subcoriaceous, above dark green 
(almost black when diy), rufo-tomentose on prmcipal nerves, finely hir- 
sutulous on secondary nerves and veins, the indument beneath similar but 
much denser; inflorescence cymose, the branches dichotomous, densely rufo- 
tomentose, the p^UDcles at^ut 6 cm. long; oalyx broadly ovoid in bud, at 
length cyllndric-campanulate, 4 to 5 mm. long, about 3 mm. wide, rufo- 
tomentose, the lobes deltoid, 1.5 to 2 mm. long, acute; corolla pale greemsh 
white, piloBulous at throat within, the lobes oblong-spatulate, 4 mm long, 
2.5 mm. wide, rounded or truncate at apex, dark-vemed; stamens scarcely 
exserted, 2 mm. long, the anthers ovate-oblong, 2 mm long, ovary conical, 
longer than style. 

Type in the U. S. National Herbarium, no. 1,140,957, collected at San 
Jo 86, above San Antonio, Department El Cauca, Colombia, altitude 2300 to 
2^ meters, July 1,1922, by F. W. Pennell (no 7667). 

In the shape and texture of the leaves this species closely resembles C. 
bogotensis and C. colambiana. From both it is readily diBtmguished by the 
dense indument on the branchlets and the under surface of the leaves. The 
flowers are much smaller than those of C. bogoUnsts, and the shapie of the 
oalyx and corolla lobes is different from those in C. colombiana. 
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Cordla molUssima Killip, sp. nov. 

Shrub, thickly and softly lanate-tomentose throughout; branches terete; 
petiole up to 1 cm long; leaves ovate-lanoeolato, up to 7 cm. long, 3.5 cm. 
wide, acute or acuminate at apex, rounded or aoutish at base, serrulate except 
at base, penninerved (primary nerves about 8 to a side), retioulat^veined 
(nerves and veins deeply impressed above), dark green above (mid-nerve 
paler), paler beneath (veins darker); inflorescence contracted supra-axillary 
few-flowered cymes, before anthesis nearly globose heads, the branches 
becoming evident after anthesis; calyx oampanulate, about 2 mm. wide, 
lobed one-third to one-half the length, the lobes deltoid, acute; corolla py- 
lindric, 3 to 3.5 mm. long, shallowly lobed; stamens and style about 1.6 
mm long; anthers ovate-cmlong, 0 5 mm. long, searocly exserted. 

Type in the herbanuin of the Field Museum of Natural History, no. 
548725, collected near Taen, Provmce Taen, Department Cajamarca, Fern, 
altitude 1200 to 1300 meters, April, 1012, by A. Weberbauer (no.6202), 
Duplicate in Berlin herbanum. 

Peeu: Chachapoyas, Mathews 3134 (K).* 

Related to C, corymbosa but differmg in the dense white indument and 
in the closely serrulate leaves. 

Cordla krauseana Killip, nom. nov. 

Cordia paudflora Krause, Rot. Jahrb. Engler 37: 629. 1006, not Cordta 

paucifiora Rusby, 1896. 

Cordia asterothrix Killip, sp. nov. 

Shrub 1 5 to 2 meters high, much-branched, the branches smooth or slightly 
Bcabrid, more scabrid and cano-stellate-tomentose toward tips; petioles 5 to 8 
mm long; leaves ovate or ovate-lanceolate, 2.5 to 5 cm. long, 1 to 3 cm. wide, 
obtuse or acutish at apex, rounded at base, abruptly cuneatc to petiole, 
irregularly crenate-serrate, densely stellate-hispidulous above, also tomentose 
when young, cano-stellatc-tomentosc beneath; peduncles up to 6 cm long, 
oano-stellate-tomentose; heads 1 5 to 2 5 cm in diameter, densely flowered; 
oal^ oampanulate, 5 to 7 mm long, densely oano-stellate-lanate, the teeth 
filiform, 2 6 to 3 5 mm, long, corolla white, the tube subequal to calyx, 
glabrous, the limb rotate, 7 to 10 mm. wide; anthers exserted, ovate-oblong, 
about 1 mm long 

Type m the U S. National Herbanum, no. 1,043,330, collected along 
Rio Lim6n, Venezuela, May 10, 1917, by H. M. Curran and M. Haman 
(no. 808). 

Colombia: Department Huila, Quebrada dc Angeles to Rio Cabrera, 
450-500 meters, Ri^by A Pennell 333 (N, Y) 

This differs from C. macrocephala in not having the corolla tube exserted 
beyond the calyx, and in the white, rather than rust-colored, indument of the 
calyx. 

Cordla rose! Killip, sp. nov. 

Small tree or shrub, 4 to 6 meters high, much branched, the branchlets 
terete, dark brown, glabrous, the younger parts ferruginous-short-hirsute; 

> The variouB herhana at which apecimeoa have been ueen by the writer are thus 
indicated F, Field Museuin of Natural HistorjS K, Royal Dotanio Gardena, Kew, 
N, IJ S. National Herbanum, Y, Now York Botanical Garden. 
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petioles 1 to 2 cm. long, straight or slightly geniculate near base, leaves ovate- 
lanceolate or oblong-lanceolate, up to 0 cm long, 5 cm. wide, acute or acu¬ 
minate at apex, usually tapering at base to petiole, cronate-serrate, entire at 
base, penmnerved (primaiy nerves d to 7 to a side, furcate toward margin), 
reticulatc-veined, above rugulose, scabrous and sparingly hispidulous, 
beneath lanate, densely subappressed-pilosc on the nerves and veins with 
glistening whitish hairs; inflorescence spicate, the spikes terminal on the 
branches or on short branchlcts, not branched, oyhndnc, 3 to 6 cm long 
(peduncle usually shorter than spike), up to 1,5 cm, thick, very densely 
flowered, femiginous-tomentose throughout; calyx oampanulate, about 3 
mm. wide at throat, 5-lobed about a third its length, the lobes ovatc-dcltoid, 
acute; corolla oylindric-campanulate, 4 to 5 mm long, about 4 mm, wide at 
throat, shallowly lobed, glabrous; stamens 2 nun. long, the anthers ovate, 
slightly exserted; style about 2 mm long, cleft about half its length. 

in the U. S. National Herbarium, no 1,021,910, collect^ at Hacienda 
de Licay, vicinity of Huigra, Province of Chimborazo, Ecuador, August 20, 
1918, by J. N Rc^ and G Rose (no. 22247) 

Ecuador: Province Chimborazo, Huigra, Roue & Rose 23800 
Hitchcock 20387 (N). Province Tungurahua, Ambato, Pacfuino 219 (N). 

Allied to the Peruvian C. subserratn^ this proposed species differs in hav¬ 
ing very compactly flowered spikes and smaller corollas. 


Cordia micayensis Killip, sp nov. 

Shrub; branchlcts terete below, angular toward tip, femiginous-hirsutulous; 
petioles 1 to 2 cm. long, fcmigmous-hirsutulouB; leaves broadly ovate or 
ovate-lanceolate, 10 to 13 cm long, 5 to 7 cm wide, acuminate at apex, 
ouneate at base, closely serrate, entire at base, reticulate-veined (principal 
nerves 7 to 0 on a side, approximate at base and apex, rather distant at middle, 
the veins impressed on upper surface), above nispidulous and scabrellous, 
hirsutulouB on the nerves, beneath appressed-pube^nt on the nerves, else¬ 
where glabrous, inflorescence spicato, the spikes tenninal and lateral, the 
peduncles and rachiacs 14 to 17 cm. long, densely ferrugmous-hirsiitulouB; 
calyx tubular-campanulate, 4 to 6 mm long, 3 nun wide, hirsutulous, the 
teeth ovate-lanoeolato, about 2 mm. long, apiculate; corolla tubular-oampan- 
ulatc, 7 to 8 mm. long, 3 to 3 5 mm. wide at throat, white, glabrous without, 
tomentoae at throat within, 5-Iobed, the lobes about 1.5 mm. long, rounded; 
stamens included, styles 2 mm. long, included, fruit ovoid, 5 mm long, 
acutiah. 

Type in the U. S. National Herbarium, no 1,140,959, collected in forest at 
Ia Qallera, Micay Valley, Department El Cauc^i, Colombia, 1800 meters, 
July 1, ]922, by E. V Kilhp (no. 7920). 

The main characters by which this species can be distinguished from C. 
cylindrostachya, its nearest relative, are more ovate leaves, larger calyx with 
longer teeth, prominent corolla lobes, and much shorter style. 

Toumefortia chinchensis Killip, sp nov. 

Liana (or shrub, 2 meters high^); branches terete (or the ultimate sub- 
angular), scurfy, femiginous-hirsutulous; petioles 0 5 to 1 cm. long, leaves 
opposite^ ovate-oblong to narrowly oblong, 3 to 7 cm long, 0.8 to 3 cm wide, 
acute, slightly narrowed at base, entire, pennivemed (nerves impressed above, 
elevated and prominent beneath, the principal lateral ones 0 or 7 to a side), 
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subooriaoeous, ^brous or sparingly bispidulous above, glabrous beneath 
except for the lerruginous-hirsutulouB nerves and veins; infloresoenoe 8 or 
4Hdiohotoniou8, the ultimate branches 2 to 3 om. long in flower, the flowers 
about 2 mm apart; sepals linear, 2 to 3 mm. long, about 1 mm. wide, acute, 
glabrous or sparingly pilosulous without; corolla tube oylindric, 6 to 9 mm. 
long, 1 to 1.5 mm. m diameter, slightly enlarged near middle, femiginous- 
tomentose, greenish, the lobes orbicular, mmuto, scarcely I mm long, glab¬ 
rous; white; stamens attached near throat of tube, 1 to 1.5 mm. long; style 
5 mm long, clavato; fruit depressed-subglobose, about 8 mm. m diametw, 
wUte, glabrcscent. 

Type in the herbanum of the Field Museum of Natural History, no 636186, 
collected at Villacabamba, Rfo Chinchao, Department Hudnuco, Peru, 
altitude about 2000 meters, July 17-26, 1023, by J. F. Macbnde (no. 6142). 
Duplicate in U. S. National Herbarium Weberbauer 6607, from southwert 
Comas, Province Jaiya, Department Junfn, altitude 3300-3400 meters, is 
also this species; the leaves ara proportionately narrower than in the type. 
This looabty is considerably farther south than that at which the type was 
collected. 

The differences between this species and its two nearest relatives, all char¬ 
acterised by minute corolla lobes, may be shown by the following key: 
Flowers sessile; corolla tube approssed-hirsutc; branchlcts smooth. 

T. ANDINA. 

Flowers pedicellate, corolla tube tomentose, branchlets rough. 

Calyx lobes 2 mm. long or loss; leaves alternate T. ovALiroLiA. 

Calyx lobes more than 2 mm. long; leaves subopposite. T. chinchxnsis. 

Toumefortia setacea Killip, sp. nov. 

Liana; stems subquadrangular, appressed-strigillose, with short white 
hairs, the older portions glabrate; petioles 0.6 to 2 om. long, leaves subopposite 
or in three’s, oblanocolate or ovate, 5 to 14 cm. long, 3 to 7.5 om. wide, abruptly 
acuminate, narrowed at base, subdecurrent, entire, penninerved (lateral 
nerves 6 to 8 to a side), membranous, above dark gr^n, appressed-abort- 
strigilloBC and minutely whitish-punctate, beneath paler, apprened-strigillose 
on the nerves, otherwise nearly glabrous, inflorescence terminal and lateral, 
7 cm. wide or less, few-branohed, mort-peduncled, flowers sessile; sepals linear- 
setaceous, 4 to 5 mm. long, 0.5 mm. wide or less, appressed-stngillosc, green; 
oorolla tube cylindric, 4 to 6 nun. long, about 1 mm. in diameter, appressed- 
strigilloBe and white-punctate without, the lobes ovate-orbicular, aMut 1 6 
mm. long, minutely mucronulate, cream-colored; stamens attached near base 
of oorolla tube, the anthers narrowly linear, about 2.5 mm. long; fruit conical, 
3 to 4 mm long, appressed-stngilloae, white. 

Type in the Field Museum of Natural History, no. 636620, collected at La 
Merced, Department Junfn, Peru, altitude about 600 meters, August 10-14, 
1923, by J. F Macbride (no. 6679; duplicate in U. S. National Herbarium). 

Peru: Department Hudnuco, Cushi, 1800 meters, Macbnde 4820 (N, F). 

Bolivia: Bopi River, MuIJora Biologteal Exploratum 481 (N, Y). 

This nesembles T. bicolor Sw., a common plant of the American tropics. 
The long setaceous sepals, like those of T. umbellata, of Mexico, at once 
distinguish it. 
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ToumefortlB auro-argentea Kilhp, sp. nov. 

Shrub or small troo; branches subquadiangulate, hintatulous-tomentose, 
at length glabrate; petioles 2 to 3 cm long; leaves opposite, ovate, 8 to 17 cm. 
long, 6 to 8 cm. wide, acute or acuminate at apex, tapering at barc, entire or 
subundulate at margin, conspicuously nerved (nerves ascending, subopposite, 
7 or 8 pairs) ^subconaoeous, rugulosc, above sparsely hispidulous, tomcntcllous 
on mi^erve, beneath minutclv hirsutulouB-tomentcllouB on nerves and 
veins; inflorescence 2 or S-dichotomousIy branched, the branches hirsutulous- 
tomentose, the flowering portions up to 7 cm. long; sepals lanceolate, 4 to 5 
mm. long, 1.5 mm. wide, acuminate, hispidulous with silveiy-white hairs; 
corolla white (7), the tube 6 to 7 mm long, golden-brown-hirrate, the lobes 
ovate, 2 mm. wide, mucronatc; fruit globed, 0 to 7 mm. in diameter. 

Tyro m the U. S. National Herbarium, no. 70356& collected on the road 
from Torondoy to Mucuchlas, Cordillera de Mdrida, State of M4rida, Venes- 
uela, altitude 30(X) meters, March 27, 1915, by Alfredo Jahn (no. 306). 

Toumefortia vestlta Killip, sp. nov. 

Shrub, about 1.6 meters high; branchlets suloate, stout, 6 to 7 mm. thick 
even toward end, densely hirsute with subreflexed brown h^rs up to 4 mm. 
long; petioles stout, up to 2 5 cm. lung, with indiunent like that of stem; 
leaves ovate>oblong or ovate-lanceolate, 16 to 25 cm. long, 5 to 14 cm wide, 
acute to abruptly short-acuminate, acute and subdecurrent at b^, entire or 
minutely serrulate, penninerved (lateral nerves 0 to 11 to a side), densely 
appressra-hirsute above with hyaline hairs, densely hirsute or hiraute- 
tomentose beneath with matted hyaline hairs; infloresoence terminal and 
lateral, the peduncles 5 to 7 cm. long, stout, hirsute, the branches 2 or 3 times 
dichotomous, the flowering portions up to 12 cm. long; flowers sessile; calsrx 
lobed nearly to base, the lobes hnear-attenuate, 5 to 7 mm. long, hirsute; 
corolla gTMnish white, the tube oylindric, 8 to 10 mm long, 1.5 to 2 mm. wide, 
hirsute with subappressed reflexed hairs, the lobes orbicular, about 2 mm. 
wide, rounded at apex; fruit globMC-ovoid, 5 to 6mm. in diameter, glabrous. 

Tvm in the U. S. National Herbarium, no. 32812, collected in clay and mud 
soil, CoToico, Department La Pas, Bolivia, September, 1894, by M. Bang 
(no. 2470). A duplicate is in the herbarium of the New York Botanioail 
Garden. 

Bouvia: Department La Pas, Mapiri, 18(X) meters, Rtuby 1922 (Y). 

The differences between T. veatita and T, obscura, another species with 
hispid-hirsute branches and narrow calyx lobes are: T. vesttia, corolla tube 

1.5 mm. wide or more, inflorescence two or three times dichotomous, with 
equal branches, leaves more than 16 cm. long, the pubescence hyaline above, 
densely matted beneath; T. obscura, corolla tube less than 1.5 mm. wide, 
inflorescences a repeatedly dichotomous cyme, the branches very unequal, 
leaves usually much less than 15 cm. long, the pubescence of sleqder straight 
hairs. 

Toumefortia obovata Killip, sp. nov. 

Small tree; branches quadrangulate, hirsute, at length glabrous; petioles 

1.6 to 2 cm. long, ferrugineouB-hirsuto-tomentose; leaves obovatc, 9 to 16 cm. 
long, 4 to 7 cm. wide, rounded or acutieh at apex, tapering graduallv at base, 
(nerves subopposite, 12 to 15 pairs, divaricate), above buUate, hispid, beneath 
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femigincouB hirsute-tomeiitofle; inflorescence 3 to 4-dichotomou8-branohed, 
the branches hirsute, the flowering portions up to 5 cm. long: calyx-lobes 
ovatc-lanceolate, 1.5 to 2 mm. long, hirsute; corolla '^greenish,*' the tube 3 
mm. long, 2 mm. wide,cano-hirsute, the lobes orbicular, obtuse; fruit globose, 
glabrous. 

Type in the U S National Herbarium, no. 530946, collected at Cali, 
Department El Valle, Colombia, altitude 1000 to 1200 meters,* December, 
1905, by H. Pitticr (no. 755) 

From T, fultginoHa, to which it is related, this species is distinguished by 
obovate, less acute leaves, shorter and more slender spikes, smaller oal3rx 
and shorter corolla-tube. 

Toumefortia buchtienil Killip, sp. nov. 

Shrub, about 4 meters high; branches subterete, ferruginous-tomentose, 
rough, petioles up to 2 cm. long; leaves opposite, oblong or oblong-elliptic, 
7 to 14 cm. long, 3 to 5 cm wide, acuminate, rounded or acutish at base, 
entire, penmnerved (nerves slightly impressed above and elevated beneath, 
the primary ones about 10 to a side, the transverse secondary nerves rather 
conspicuous, nearly parallel), reticulate-veined, membranous, above dark 
green, appresscd-stngillose except along nerves, beneath femiginous-hir- 
sUtulouB, especially along nerves; peduncles 6 to 7 cm. long, ferruginous- 
tomentose, subternately-branohed, the branchlets 2 or 3 times dichotomous, 
the flowers borne on the ultimate branches at nearly uniform intervals of 
2.5 mm ; sepals linear, 2 to 3 mm long, acute, femiginous-hirsutulouB: 
corolla tube narrowly cylindric, 7 to 10 mm long, 1 5 to 2 mm. wide, dilated 
just below throat, ferrugmous-tomentoso without, the lobes orbicular, minute, 
0 5 to 1 mm wide; stamens attached near throat of tube, linear, 2 mm long; 
style thick, about 7 mm. long; fruit ovoid<comcal, about 7 to 8 mm. long, 5 
to 8 mm m diameter, glabresccnt, white. 

Type in the U. S. National Herbanum, no 1,133,948, oollcotod at Unduavi, 
South Yungas, Bolivia, altitude 3200 meters, February 12, 1907, by 0. 
Buohtien (no. 2949) A duplicate of this is in the herbarium of the New York 
Botanical Garden. 

Bolivia: Unduavi, Rusby 1923 (Y). 

TournefortiA rollotii EiUip, sp. nov. 

Low shrub; branches subquadrangulate, stout, the older glabrescent, the 
vounger densely grayish-hirsute; petioles 2 to 4 om. long, oax^ioulate almve, 
hirsute; leaves broa&y ovate, 8 to 15 cm. long, 5 to 10 cm. wide, acute at 
apex, rounded at base, abruptly tapering to petiole, slightly undulate at 
margin, conspicuously nerved (nerves ascending, suboppoaite, about 8 pairs), 
retioulate-veined, above pilosulous, beneath densely tomentose witn fine 
hairs; cymes 3-diGhotomous, the peduncles and branches ascending, densely 
hirsute; calyx lobes narrowly lanceolate, 3 to 4 mm. long, hirsute; corolla 
white, the tube 5 mm. long, hirsute-tomentose, the lobes ovate or ovate- 
lanceolate, 3 to 3 5 mm. long, 1 mm. broad at base, long-cuspidate, the cusp 
2 to 2.5 mm long; fruit ovoid-globose, 7 to 8 mm. long, 5 to 6 mm. in diameter. 

Type in the U. 8. Natioi^ Herbarium, no. 1,059,749, collected on the 
Pdramo de Guasoa, Department Cundinamanca, Colombia, by M. RoUot 
(Ariste-Joseph no. A492). 

Coloubta: Department Cundinamanca, Zipaquir4, Penndl 2565 (Y). 
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The unlobed fruit of T. roUoUi and its erect habit indicate a relationship 
with the species placed by DeCandoUe in the first section of Pittoma, rather 
than with the more or less scandent plants, with lobed fruits, of the second 
section. The corolla lobes, relatively broad but terminating in a distinct 
cusp, suggest T. perutnana and T. mapirenats, of the latter section. 

BOTANY .—Some Rutriaceae collected in Mexico in 1841-43 by Frederik 
M. Liebmann. Paul C. Stand ley, U. S. National Museum.' 

The U. S. National Museum received recently for study, from the 
University Botanical Museum of Copenhagen, through the kindness of 
Dr. Carl Christensen, a large series of plants of the family Rubiaceae, 
collected in southern Mexico in 1841-43 by Frederik Michael lieb¬ 
mann. The material included moat of the plants of this group ob¬ 
tained by liebmann, the greater part of which had never been identi¬ 
fied. Many of them had been submitted to Hooker, and some of the 
duplicates retained at Kew were listed by Hemsley in the Botany of 
the Biologia Centrali-Americana. Although many of the specimens 
which passed through Hooker’s hands were named specifically, others 
were identified only to the genus. Some of the latter were studied 
also by Oersted, in connection with his work upon Central American 
Rubiaceae, and a few were indicated by him as new, but he never 
published descriptions of them. 

Determination of this collection has given interesting results. Lieb¬ 
mann was an exceptionally efficient collector, with a keen eye for dis- 
tmguishing species, and he found a number of well-marked Mexican 
Rubiaceae which have eluded later collectors. His whole series of 
plants was one of the largest ever obtained in Mexico, consisting of 
90,000 specimens. He was not content with one specimen of each 
plant that he recognized, but repeated his collections. Too many of 
his successors have been satisfied to make a single collection of each 
species that they were able to distinguish in the field, and as a conse¬ 
quence they have overlooked the critical species which require a nice 
discrimination for their recognition. Doubtless a part of Liebmann’s 
success resulted from the fact that he visited regions which have not 
received attention from more recent collectors. It is a noteworthy 
fact that the earlier botanists working in Mexico were able to visit 
remote regions, while those of recent decades seem not to have wan¬ 
dered far from the principal railway lines. 

‘ Published by permission of the Secretary of the Smithaoman Institution. Re* 
ecived June 13,1027. 
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Study of the Liebmann material has disclosed several speeies which 
are apparently new, and one plant which can not be referred satisfac¬ 
torily to any known genus. It is unfortunate that these rich oollgp- 
tions did not receive thorough study immediately upon their arrival 
in Europe, eighty years ago, for they include many species which have 
been based upon material procured by later collectors, some of them, 
indeed, of very recent date. 

There are described below the new species recognised in the rdiguiae 
Liebmannianae, and there are cited also some of the numbers which 
illustrate rare or little-known species. Upon the basis of the Lieb¬ 
mann plants there may be reported from Mexico for the first time 
several common American Rubiaceae of wide distribution. The 
species here listed form a noteworthy addition to the woody Rubiaceae 
enumerated in the Trees and Shrubs of Mexico.* 

Most of the Liebmann material was received on loan, and has 
now been returned to Copenhagen, after photographs had been made 
of some of the more important specimens. There were received 
also numerous duplicates for deposit in the National Herbarium. In 
the citation of specimens in the following pages, the letter *'G” indi¬ 
cates that the number cited is represented only in the Copenhagen 
herbarium. 

Rondblbtia heterantheba T. S. Brandeg. Umv. Calif. Publ. Bot. 4: 387. 

1913 

This species has been known only from the type collection, from Baftos del 
'Carrisal, Veracruz. Liebmann, however, collected ample fruiting material, 
of which the following collections may be cited: 

Mexico: Petla|M, Liebmann 11376 (Rubiaceae no. 203). Colipa, Lieb¬ 
mann 11379 (Rubiaceae no. 139). Palanque, Liebmann 11378 (Rubiaceae 
no. 138). Misantls, Liebmann 11383 (C; Rubiaceae no. 140). 

Rondeletia Liebmannil 8tandl., sp. nov. 

Branohlets very slender, subterete, brown, densely pilose with short 
spreading whitish hairs, tardily glabrate; stipules 6-6 mm. long, filiform- 
subulate from a short., narrowly triangular bam, short-pilose or puberulent, 
erect, persistent; leaves opposite, those of a pair unequal, the petioles slender, 
3-9 ram long, densely short-pilose; leaf blades eUiptic-oblong or lance-oblong, 
broadest at or near the middle, 6.5-11 cm. long, 1.7-3.5 cm. wide, gradually or 
abruptly long-acuminate, with a narrow, often falcate acumination. acute to 
broadly obtuse at base, thin, deep green above, sparsely setose-hirtellous with 
short pale spreading hairs, the venation impressed, beneath slightly paler, 
densely short-pilose, at least on the nerves, with short spreading whitish 
hairs, the venation prominent, the lateral nerves about 9 on mch side, 
arcuate, ascending at an acute angle, distinct nearly to the margin; inflo- 

•Contr. U.8 Nat. Herb S3: 1340-1394. 1928. 
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roioenoe terminal, thraiform-panioulate, 2-4 cm. long, the peduncle about 
6 nun. long, the lateral branches veiy short, each bearing a few-flowered dense 

2 me, the flowers 4-parte^ the pedioels 0,6 mm. long, the branches densely 
ort-pilose with spreading hairs; bracts linear, 3 mm. long or shorter; hy- 
panthium densely whitish-tomentoee, the calyx lobes narrowly linear, 0.5 
mm. long, unequm; corolla tube very slender, 8 mm, long, pilose with short, 
whitish, spreading or ascending tu^, the lobes short, rounded, glabrous 
within, the throat naked; cap^e subglobcee, 3.5 mm. long, brown, ob¬ 
scurely costate, ^brate. 

Ty^ in the if. 8 . National Herbarium, no. 1,315,231, ooUeoted in Oaxaca, 
Mexico, 1841-43, by Liebmann (no. 11834). 

Related to the Quatemalan R, mfeacens Robinson, which has much denser 
pubescence, long panicles, shorter calyx lobes, and broad stipules. 

Rondeletia polycephala Standi., sp. nov. 

Branches slender, terete, blackish, densely pilose with short spreading 
ferruginous hairs, the internodes short or elongate; stipules persistent, thick, 
7-^ mm. long, subulate from a broadly triangular baw, erect, rigid, brown- 
pilose or glabratc; leaves opposite, sessile or nearly so, the blades oblong- 
ovate or ovatc-elliptio, &-12 cm. long, 2.7-5 cm. wide, rather abruptly acu¬ 
minate or long-acuminate, at base broadly rounded to cordate, with deep 
narrow sinus, thick, deep green above, short-villous on the nerves, elsewhere 
very sparsely villous with very short, spreading hairs, the venation impressed, 
beneath densely and persistently whito-tomentose, the veins stout, prominent, 
the lateral nerves about 9 on each side, slightly arcuate, distinct to the 
margin; inflorescence terminal, thyrsiform-panieulate, 4-0 cm. long, the 
peduncles 2.5-0.5 cm. long; flowers sessile, borne in very dense, many- 
flowered, hoadlike cymes, these sessile along the main rachis or on stout 

E duncles 5 mm. long or shorter, the rachis densely brown-pilose; bracts 
ice-oblong, 3-4 mm. long, hypanthium subglobose, nearly 2 mm. long, 
densely white-pilose; calyx lobes 4, unequal, oblong-ovate, 2^2.5 mm. long, 
obtuse, brown-pilose; corolla densely pilose outside with short sproac^g 
whitish hairs, the tube slender, 9-12 mm. long, the 4 lobes rounded, spreading, 
2.5-3 mm. long, glabrous within, the throat naked; anthers included, lincar- 
oblong, 1.5 mm. long. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
in Oaxaca, Mexico, by Liebmann (no. 11826). A fragmentary specimen of the 
same collection is in the U. 8. National Herbarium. Here is referred also 
Liebmann 11836 (Rubiaoeae no. 79) from Oaxaca. 

The latter specimen was soon by Hooker, who labeled it ^^Rondeleita n. 
sp.," but apparently tho plant was unknown to Hemsley, since it is not 
mentioned in the Biologia Centrali-Americana. In the key to tho species of 
Rondeletia in tho North American Flora this plant runs at onco to R. Thtemei 
Donn. Smith, a Honduran species, which is not closely related. 

Manettia Llebmannil Standi., sp. nov. 

Plants suffrutesoent, apparently soandent, the branches slender, subtercte, 
the older ones with pale exfoliating epidermis, the young branches obscurely 
and very minutely puberulcnt, the intemodes elongate; stipules 1.5 mm. 


838 JOCRNAL OF TUB WASHINGTON ACAOBICT OF BCIBNCBB VOL. 17, NO. 18 


long, broadly triangolar from an annulsr base, mucronate^acute, mndstent 
ana thickened in age; leaves opposite, the petioles stout, 2-3 n^. long; leaf 
blades broadly ovate to lanoe-ovate, 3-5 cm. long, 1-8 cm. wide, long-aou- 
minate, with narrow obtuse aoumination, at biuw rounded, sometimes 
abruptly short-decurrcnt, subconaocous, somewhat lustrous, very minutely 
and obsourcly puberulent on the nerves or glabrous, deep green above, the 
reticulation of the nerves evident but scarcely prominent, beneath scarcely 
paler, the costa slender, prominent, the lateral nerves very slender, often 
nearly obsolete, 4 or 6 on each side, strongly ai^nding, arcuate; flowers 
oymose-panioulate, the panicles axillary and terminal, dense or open, many- 
flowered, slendcr-pcdunoulatc, oquahng or shorter than the leaves, the 
branches puberulent; bracts persistent, triangular-subulate, 1-2 mm. long; 
pedicels 3 mm long or shorter; flowers 4-parti^; hypanthium campanulate, 
0.6 mm. long, minutely puberulent; calyx lobes 4, erect, 1 mm. long, triangular 
to lance-oblong, acute; corolla salverform, glabrous or nearly so outside, the 
tube thick, 2-2.5 mm. long, the lobes broadly ovate, obtuse, 1 mm. long, 
short-villous within; capsule 2-2.5 mm. long, broader than long, glabrous, 
two-thirds inferior, shallowly bisulcate and obscurely oostate, rounded- 
truncato at apex, rounded at base, septicidally bivalvate at apex; seeds 
(immature) numerous, compressed, narrowly wmged. 

Type in the herbarium of the Botamcal Museum, Copenhagen, collected 
at Pclado, Mexico, August, 1842, by Liebmann (no. 11485; Rubiaccae no. 
147). A fragmentiuy specimen of the same collection is in the U. S. National 
Herbarium. Collected also at San Juan de Estado by Liebmann (no. 11487). 

The reference of this plant to Mandtia is not altogether satisfactory, 
because of the small capsules and small flowers, but the habit of the plant 
suggests this rather than any other genus. By Hooker the plant was referred 
to Hedyotifi, but if, os appears to bo the case, the seeds are winged, it can not 
be referred to the Oldenlandieae. The general aspect of this plant does 
suggest that tnbe, but there is no known American genus of that relationship 
to which It can be referred satisfactorily. 

Bouvardia yjLLOSA Standi. N. Amer. FI. 32: 107. 1021 

A very sharply marked and apparently rare species, known previously 
only from the type collection from Alturas de Matatldn, Oaxaca, Comattt 
1486. A Liebmann collection may now bo recorded: 

Mexico' Mitla, Oaxaca, May, 1842, Liebmann 11051. 

Hillia tetrandra Swartz, Prodr. Veg Ind. Occ. 58. 1788 

This species has not been known heretofore north of Guatemala, but it was 
collected in Vc^ruz by Liebmann. 

Mexico. Mirador, Liebmann, 11518 (C). Mecapaloo, Ltetbmann 11517 
(C). 

Habroneuron Standi., gen. nov. 

Slender strigoso shrub, apparently scandent, the branches terete; leaves 
opposite, short-petiolate, membranaceous, entire, finely lineolate between the 
nerves; stipules narrow, interpetiolar, deciduous; flowers terminal, solita^, 
sessile or nearly so; hypanthium oblong; calyx 4-parted, the lobes narrowly 



juiiT 19, 1927 standuit: wsbiackaz tbou icexioo 


lmeftr-«tteauAte, much lonror than the hypanthium; corolla salverfonn, 
the tube long and Blender, limb 4-lohate, the lobes broad, imbricate, the 
throat sparsely papilloso-villoaulouB, stamens 1, linear, sesBilo, baaifixed, 
inserted at the middle of the corolla tube, included; fruit unknown. 

Type species, Habroneuron mextcanum Standi. 

Habroneuron mexlcanum Standi, sp. nov. 

Branches very slender, flexuous, with short or much elongate intemodes, 
dark reddish brown, glabrate m age, when young densely short-Bingose with 
whitish hairs; stipules narrowly linear-attenuatc, about 5 mm. long, thin, 
brownish, strigillosc or glabrate on the outer surface, glabrous within, petioles 
slender, ^20 mm. long, etrigillose; leaf blades otovatc-oblong to oblong- 
oblanceolate or oblong-elliptic, usually broadest above the middle, abruptly 
acuminate, with broad or narrow, acute acumination, at base obtuse to lo^- 
attenuate, densely strigose along the nerves on both surfaces with whitim 
hairs, sparsely short-stngoso eliMwhere, the costa very slender, prominent 
beneath, the lateral nerves very slender and inconspicuous, 6 or 6 on each 
side, ascendmg at an acute angle, arcuate, distinct nearly to the margin; leaf 
tissue oonspicuoualy lineolate on both suriaces, but the stnations irregular, 
not parallel, and forming a close reticulation; hypanthium 3 mm. long, 1.5 
mm. thick, densely strigose; oalyx lobes 8^10 mm. long, ajtout 1 mm. wide, 
long-attenuate, ereot^ whitish-strigose; corolla densely strigose outside with 
long stdf whitish hairs, the tube 27 mm. long, glabrous within, the lobes 
broadly rounded, 5 mm, long; anthers 6 mm. long, 0.6 mm. wide. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected at 
Tintalcingo, Mexico, by Liebmann (no. 11527). A fragmentary specimen 
also m the U. S. National Horbanum. 

Because of the lineolate leaf tissue, this plant is associated at once with 
such genera as Sommera and PtocaniophyUorif of the tribe Mussaendeae, 
but in that group the corolla lobes are valvate. In habit, leaves, and pu¬ 
bescence the plant suggests the genus Sabteea, of the same tribe, to which it 
must be related. The available material is, unfortunately, not ample, except 
in leaves and branches, and I have not felt justified in dissecting another 
flower besides the one which has been dissected by some earlier student. 

Sommera fusca Oersi., sp. nov. 

Branchlets dark reddish brown, with short intemodes, when young densely 
hirsute with ascending or subappressed hairs, stipules 1-1 5 cm. long, ca¬ 
ducous, narrowly lanceolate, long-attenuate, brown, sparsely hirtellous, 
petioles 1-2 cm. long, pilose with stiff straight appressed hairs; leaf blades 
oblong-elliptic to oblong^bovatc, usually broadest above the middle, 6-13.6 
cm. long, 2.7-6 cm. wide, obtuse or acutish at apex, usually acute at base but 
sometimes obtuse, thin, deep green on the upper surface, glabrous, con¬ 
spicuously parallel-lineolate in the areolcs^ paler beneath, densely appressod- 
pilose with pale hairs along the nerves; mflorescences umbelliform-cymose, 
mostly 4 or 5-flowered, the peduncle 7-14 mm. long, denselv hispidulous, 
the pedicels in fruit up to 6 mm. long, in anthesis much snorter; bracts 
cfuiucous; hypanthium subglobose, 3 nun. long, densely appressed-pilose with 
fulvous hairs; calyx 3-8 mm. long, cleft nearly to the base, the 5 lobes oval to 
oblong, obtuse or rounded at apex, persistent, slightly accrescent in age, 
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pubescent with short appressed hairs; corolla salverfonn, the tube 03 dindrio, 
8 mm. long, densely pilose with short, ascending or subappressed, jk^e hairs, 
the 5 lobes spreading, ovate, obtuse, 2-2.5 mm. long, puberulent within, the 
throat short-villous; fruit (probably immature) sub^obose, 7-9 mm. long, 
hispidulous with spreading or subappressed hairs; ae^ about 1 mm. long, 
angulate, blackish brown, foveolatc. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected at 
Jocc^tepcc, Mexico, June, 1842, by Liebmann (no. 11720, I^biaceao no. 36). 
replicate specimen of the same collection in the U. S. National Herbarium. 

This species is well marked by the obtuse leaves and by the broad obtuse 
cal 3 rx lobes. 

Sommera acuminata Oerst., sp nov. 

Branches very slender, somewhat floxuous, subterete, brownish, short- 
hirtellous, the intemodes mostly 1-3.5 em. long; stipules linear^lanceolatc, 
8 mm. long, long-attenuate, appresaed-pilose with very eJiort hairs, deciduous; 
petioles 6-11 zmn. long, densely hirtellous; leaf blades lanceolate or ovate- 
lanceolate, 6-9.5 cm. long. 2.5-3.6 cm. wide, rather abruptly longnaouminate, 
with narrow, slightly fmoate aoumination, acute to rounded and short- 
deourrent at base, thm, deep green above, scabrous, hirtellous on the nerves, 
beneath paler, hispidulous on the nerves, the costa slender, prominent, the 
lateral nerves slender, about 6 on each side, arcuate, stron^y ascending; 
in^rescence cymose, usually 3-flowered, the p^unoles 1-3.5 cm. long, densely 
short-pilose with spreading hairs, the pedicels 3 mm. long or shorter; bracts 
deciduous; h 3 manthium 2.5 mm. long, densely hispidulous; oaI}rx cleft to the 
base, the 5 lobes lanceolate, 8-10 mm. long, lon^attenuate, persistent, his- 
pidulouB on both surfaces; corolla salverform, densely hispidulous outside, 
the tube 12 mm. long, 2 mm. thick, the lobes rounded, 3 mm. long, glabrous 
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Type in the herbanum of the Botanical Museum, Copenhagen, oolleoted at 
natl&n, Mexico, by Liebmann (no. 11712). A duplicate of the same oolleo* 
the U. 8 . National Herbarium. 


Amatldn, Mexico, 
tion is in the U. 8 


This plant is periiaps not a true Sommera, but it agrees in most respects 
with the genus to which Oersted has referred it, and there is no other genus 
to which it may be referred satisfactorily. The corolla is unusually slender 
for plants of this genus, and, of greater importanoe, the leaves do not exhibit 
the "moiroe^treifung” which oharacterises other plants of the genus. 


Chione msxlcana 8 tandl., sp. nov. 

Small tree, glabrous throughout, the older branohlcts slender, subterete, 
grayish, the intemodes mostljyr 1.5-3.5 om. long; stipules lanoeHleltoid, 4-5 
mm. long, long-aouminate, caducous; petioles 8-13 mm. long; leaf blades oval- 
elliptic to narrowly elliptio-oblong, 6.5-12.5 cm. long, 2-6 cm. wide, usually 
acute or attenuate at base, at apex abruptly contracted, with short broad 
obtuse tip, subooriaocous, lustrous, deep green above, the costa and lateral 
derves impressed, beneath paler, the costa slender, prominent, the lateral 
nerves slender, 5 or 6 on each side, prominent, asoen&ig at an acute anj^e, 
neari^ straii^t, coarsely and irregulariy anastomosing remote from the 
margin; infloresoenoe oymose-coiymboee, densely many-flowered, long- 
pedunculate, 2-6 om. broad, some of the flowers seme, the others on short 
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Btout pedicels, these in fruit sometimes 6 mm long, the bracts minute; hy- 
panthium narrowly turbinate, 2-2.5 mm. long, the calyx limb scarcely 1 mro. 
long, deeply S^entate, the teeth broadly triangular, acute to rounded at 
apex; oorolLa 3.5-^ mm. long, the 5 lobes rounded, half as long as the tube, 
obscurely erose-dentioulate; anthers lincar-oblonK, 2,6-3 mm, long, exsertod, 
scarcely exceeding the filaments; fruit oblong-olhpsoid, 8-10 mm. long, 3 
mm. thick, obtuse at base, lustrous. 

T 3 npe m the U. S. National Herbarium, no. 1,266,079, collected in damp 
open forest at Zacuapan, Veracruz, Mexico, Juno, 1926, by C, A. Purpua 
(no. 10757). The following collections represent the same plant: 

Veracruz; Mirador to Jalapa, Lt^mann 11097, 11663, Papantla, 
LiAmann 11104. Mirador, Lxebmann 11106 (C), llOM (C; Rubiaceae no. 
2B1), 11098 (C; Rubiaceae no. 285). Papantla, Ltebmann 11100 (C; 
Rubiaceae no. 282). San Pablo, Ltebmann 11101 (C; Rubiaceae no. 284). 
Paso del Correo, Ltebmann 11103 (C; Rubiaceae no. 286). Without locality, 
Liebmann 11107,11102 (C; Rubiaceae no 283). 

This species has not boon represented in the National Herbarium until 
recently, when specimens were received from Dr. Purpus. Hemsley^ referred 
the Liebmann oolleotions to C. glabra DC , a synon 3 an of C. senega (Swartz) 
Urban. A note by Hooker upon one of the Copenhagen sheets states that the 
plant IS ''apparently the same as C. glabra DC. of which C. elhpHca Griseb. 
and glabra Griseb. arc vars., but leaves membranous.’’ Comparison with 
West Indian material proves that the Mexican plant is clearly distmet in its 
thin leaves, much smaller flowers, smaller fruit, and deeply dentate calyx. 
In C. venosa the calyx is nearly truncate. 

PsYCHOTRiA BRACHiATA SwAitz, Prodr. Veg Ind. Occ. 45. 1788 

This species, common in some paks of Central America, has not been 
reported from Mexico, but the following collection may be cited; 

Mexico: Lacoba, Liebmann 11592. 

Psychotria Chamlssoana (Loes.) Standi. 

Afapour»a Chamiaaoana Loes. Verb. Bot. Ver. Brand. 65: 112. 1923. 

The type, from Tecolutla ("Tecolute”). Veracruz, Schiede 1206, has not 
been seen, but the collections cited below agree with the description. 
Loesener reports the species also from NentOn, GuatemeJa. 

Mexico: CTonsoquitla, Liehtnann 11601 (C), 11655 (C; Rubiaceae no. 
156). Without locality, Lidmiann 11654 (Rubiaceae no. 154). Zacuapan, 
Veracruz, Purpue 10889. 

Psychotria flavm Oerst, sp. nov. 

Young branches very thick and stout, with short or elongate internodes, 
subterete or obtusely quadrangular, sometimes pubcrulent at the nodes but 
elsewhere glabrous; stipules quickly deciduous, broadly ovatc-t^n§mlar, 
1,5 cm. long, narrowed to the apex and shallowly cleft, the apical lobes 
1-1.5 mm. long, densely femigmous-pubcrulent on the outer surface, leaves 
opposito, the petioles stout, 0.5-2 cm long, densclv pubcrulent or short- 
pilose; leaf blades narrowly oblanceolate-oblong to obovate-oblong or some¬ 
times lineaivoblanceolate, mostly 18-32 cm. long and 2.5-13.5 cm. wide. 


* Biol Centr. Amer. Bot 2: 45 1881. 
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acute to obtuse, usually ouneate-attenuate at base, thick, yellow-oeen aud 
Scabrous above, the lateral nervee prominent, beneath dull, mmutely nirtelloua 
on the nerves and pubenilent between them, the pubescence penistent, the 
costa stout, prominent, the lateral nerves slender or stout, promment, 19-20 
on each side, arcuate-ascendmg, distinct nearly to the margin; inflorescence 
terminal, oapitato*panioulate, the panicles radiately branched, 5-10 cm. 
long, the peduncle stout, erect, G.5-0 5 cm. long, the branches densely hirtel-* 
lous; branches of the panicle verticillatc, 8 or fewer branches in eacn whorl, 
the primary branches 1.2-2 8 cm long, divaricate, bearing usually 3 pedun¬ 
culate, aubglobosc, few or many-flowered beads 4-6 mm. in diameter; hy- 
panthium and calyx tomentulosc, the calyx limb less than 1 mm. long, trun¬ 
cate or obscurely rcpand-denticulate, 1.5 mm. broad; corolla 4.6 mm. long, 
salverform, glabrous, the tube widened upward, the lobes ovate, obtuse, 1.5 
ram. long; anthers exserted, oblong, 1 mm. long; fnut subglobose or obovoid, 
8-15 mm. long, glabrous, rounded to acute at base, the cells piano on the 
inner surface, stones obtusely costate dorsally; seeds shallowly sulcate on the 
inner surface 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
at Misantla, Veracruz, Mexico, by Liebmann (no. 11605). The following 
collections are conspccific; 

Mexico: Misantla, htAmann 11506 (C). Comaltepec, Lithmann 11630 
(C). Without locality, Lidmann 11604 (Rubiaoeae no. 108), 11002 (Rubisr 
ceaeno 100) Jovo, May, 184], LiAmann 11003. 

The species is distinguished by the large narrow yellowish leaves, copiously 
pubescent beneath, and by the characteristic inflorescence. 

Psychotria gardenioides (Scheidw.) Standi. 

RhodonUmn gardenioides Scheidw. in Otto & Dietr. Allgem. Gartenzcit. 
10: 286 1842 

Paltcourea gardenioides Bcnth. & Hook., Hemsl. Biol. Centr. Amer. Hot. 
2; 52. 1881. 

When manuscript was prepared for the Trees and Shrubs of Mexico, no 
authentic material of this plant was available for study, and it was listed^ 
as a doubtful species. In the Liebmann collection there are several specimens 
referable to this species, some of which were identified by Hooker. The plant 
represents a very distinct species, quite unhke any other known to me. The 
limits between the genera Psi/chotna and Paltcourea are notoriously vague, 
but this plant, it seems to me, may be placed in the genus Psychoina much 
more satisfactorily than in Paltcourea, The following collections may be 
cited: 

Mexico; Without locality, Luimiann 11554 (C), 11553 (C), 11691 in 
part (C), 11548 (C; Rubiaceae no. 100), 11549 (C, Rubiaceaeno. 98). Chu- 
apan, Lnebmann 11548 (C, Rubiaceae no. 101). Cazadero, Liebmann 11549 
(C; Rubiaceae no. 97). Jecatemc, Liebmann 11550 (C; Rubiaceaeno. 99). 
Cuapan, Lidmiann 11552 (C). Faso del Correo, LiAmann 11551 (Rubiaceae 
no. 95). Tampico, Palmer 516. 


•Contr. U.S Nat Herb 28: 1392 1920 
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Pbtchotrxa uliginosa Swarts, Prodr. Veg. Ind. Ocg. 43. 1788 

The species has not been reported from Mexico, but two collections may 
now be listed: 

Mbxico: Joyo, Liebmann 11650. Without definite locality, Ltdmiann 
11661 (C). 

Faramea Liebmannii Standi, sp. nov. 

Glabrous throughout; young branches slender, subterete, the intemodes 
2.5-5.5 cm. long, green; stipules green, 4-5 mm. long, united into a sheath, 
the free portion semiorbicular, subulatc-mucronate, the mucro 1,5-2 mm. 
long; petioles stout, 6-^8 mm. long; leaf blades narrowly oblong, 12.5-17 cm. 
long, 3 5-4.5 cm. wide, rather abruptly short-acuminate, with narrow obtuse 
tip, attenuate to the long-acuminate base, broadest at the middle, thin, 
bright green, concolorous, the costa stout, prominent, the lateral nerves 
slender, prominent, about 13 on each side, divergent at a wide angle, slightly 
arcuate, irregularly anastomosing remote from the margin; inflorescenoe 
terminal, sessile, branched from the base, the branches slender, few-flowered, 
the whole inflorescence about 2.5 cm. long, pedicels 1.5-5 mm. long; hypan- 
thium 1.5 mm. long, oblong, the calyx 0.6 mm. long, truncate or obscurely 
denticulate, green; corolla salverform, the tube 2 mm. long, the lobes spreading, 
lineaiKiblong, obtuse, 5 mm. long, anthers linear, 1.5 mm. long, exserted. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected 
at Tepitapa, Mexico, by Liebmann (no. 11404; Hubiaceae no 105). A 
duplicate specimen of the same collection is in the U. S. National Herbarium. 

Only one other species of the genus, Faramea oecideniahs (L.) A. Rich., 
has been reported from Mexico, and to that the present plant is not closely 
related. It is amply distinct, also, from the few species which arc known 
from Central America. 

MrTCHBLLA REPENS L. Sp. PI. 111. 1753 

It 18 truly remarkable that this common plant of the eastern United States 
should reapp^r in southern Mexico, but Hemsley, in the Biologia Centrali- 
Amerioana, cites two records for it. The plant was collected also by Lieb¬ 
mann (no. 11804) at Tanetze, Mexico. It seems not to have been found 
by recent collectors, and the species has not been represented heretofore in 
the National Herbarium by Mexican specimens. Liebmann's material, 
although incomplete, seems to differ in no respect from the common form of 
the United States. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

PHILOSOPHICAL SOCIETY 
961bt mbstino 

The 96l8t meeting was held at the Cosmoe Club February 1^1027, aa a 
joint meeting with the Washington Acadbht of Scibnchb. The address 
of the evening was given by Dr. Abthur Haas of Vienna on The aUm aa a 
aource of energy. 

962d IfBBTING 

The 952d meeting was held at the Cosmos Club February 19, 1927. 

Program: Robbrt B. Sosuan, TAe eharacter of the 67S-degree of ineeraion 
of quartz. The paper dealt with the so-called alpha-beta or “hi^-low” 
reversible inversion which occurs in quarts at 573^. (adopting the value 
found for the point by Bates and Phelps). This is an inversioii of very difiFer- 
ent type from the sluggish inversions between quarts, tridyinite, fmd oristo- 
balite, but similar in many ways to such polymo^hous inversions sis the mag¬ 
netic inversion in pure iron, characterised by rapidity of chanm, complete 
reversibility, small energy-change, and slight modifications in the strurture 
of the substance Graphs showing the character of the change of various 
mechanical, thermal, and optical properties were presented. Some of the 
mestions that need experimental study are: (1) Is there a real discontinuity 
in properties at 573°, or can the change be represented simply by two continu¬ 
ous curves which intersect’' The data favor the existence of a discontinuit]^. 
(2) Is there a tcmperaturo-hysteiesis m the inversion? The data on this 
point arc less certain, but such hj^steresis (Independent of time) seems to be 
present (3) Is the change in properties simultaneous for all properties? 
There is evidence that the optical change precedes the volumetric. (4) Is 
there ever an equilibrium between the hi(^-temperature and low-temperature 
phases? The change appears to be unlike a melting-point, and resembles 
rather a mechanical or electrical system which passes through a region of 
instability {Author's abstract.) 

W. P. White, One bit of evidence regarding the relation of chalcedony to 
quartz. In the actual carrying out of c^orimetric experiments at hif^ tem¬ 
peratures there are numerous difficulties, of which the most impressive and 
usually the most serious is the enormous increase in thermal leakage or heat 
transfer. In order to cope with this difficulty the maximum shortenmg of 
time is desirable, which usually leads to small dimensions, even though these, 
on account of the unfavorable relation of surface to mass which they bring, 
still further increase the thermal leakage rate. A well-known and exceedin^^ 
valuable resource is to compare two calorimeters, reading the differentia 
temperature. Irregularities in the leakage rate and uncertainty as to the 
supply of heat from the furnace walls thereby have their effects gr^tly less¬ 
ened. I formerly disparaged this method on account of the complications it 
introduced, but these seem small compared to the advantages. When all 
has been done, however, the best precision obtainable by such methods is 
little better than 1/100 as good as is obtainable at prevailing room 
ter^ratures. 

Tno exact nature of chalcedony has been in doubt for some time. Micro¬ 
scopic evidence has indicated that it is a rather peculiar form of quarts. But 
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Fenner diowed oonolueively that ohaloedony failed to manifeet the eharaoter- 
istio qui^i inversion when tried with apparatus which had given this inver¬ 
sion easily with normal quarts. Since he was working under the natural 
supposition tlmt ohaloedony either was quarts or was not, he saw no reason to 
scrutinise his negative residt any further. Subsoquentiy £. W. Washburn 
reported that ohaloedony^ves the X-ray pattern of quarts, and Dr. R. B. 
Sosman, from a study of Fenner’s original observations, detected some evi¬ 
dence of the quarts inversion and suggnrt^ed that furUier experiments mi^t be 
worth while. An exam^tion wiui duplioate calorimeters eBpeKoaUy ^ ar¬ 
ranged for this test readily gave unmistakable signs of the (^muts inversion, 
though in a striki^y different form from that manifested in the Bame apparar 
tus by quarts. The inversion in chalcedony is completed at practically the 
sune temperature as that in quarts within the precision of the experiment, 
which is probably better than a degree, but the inversion in o^o^ony un¬ 
doubtedly begins at a lower temperature. Whether the total amount of 
heat involved is as great as with quarts can not be told from the results so 
far obtained, and further work is in preparation. (Author'a abatract.) 

Fbbdbrick Bates and Francis P Phelps, The B7S-degree invernm cf 
quartz. The a ff inversion of crystalline quarts has long been extensively 
studied, using nearly all major physical phenomena as a means of attack and 
culminating m the recent work of the elder Bragg and his associate Gibbs. 
Its bearing on the general theory of allotropy is important. In the present 
investigation the principal experimental results obtained are as follows: 

(1) It hw been possible for the first time to study the phenomena at prac- 
tic^ly the inversion temperature. 

(2) The heating and oooUng curves have been obtained with a preoirion 
higher than that obtained by previous investigators. 

(3) There is a temperature hysteresis effect. 

(4) There is a discontinuity during inversion. 

(6) Superheating and supercooling are essential to bringing about the in¬ 
versions The inversion starts on heating at 673.30*C. and on cooling at 
672.38*C. 

(6) The discovery of the character of the inversion makes possible the appli¬ 
cation of the Phase Rule for the determination of the temperature of equilib¬ 
rium of the two solid phases. This is found to be 572.68'’C and is the true 
inversion temperature. The long-accepted value of the inversion tempera¬ 
ture, 675®C, is in error. 

(7) The unknown heat of transition (latent heat) has been determined at 
0.162 g. cal. 

(8) The unknown specific heat of a quarts at the inversion temperature is 
found to be 0 54 g. cal 

(9) An explanation of the mechanism of the inversion is given. 

(10) The temperature at which the inversion starts, 673 is a fixed and 
definite temperature occurring with g^at sharpness and suitable for a new 
type of base point on the thermometric scale, as well as for the standardisa¬ 
tion and checking of thermocouples m the average physical laboratory. 
(Author’s abatract) 

953d ubetinu ' 

The 953d mooting was held at tho Gosmos Club March 5,1927. 

Program: Paul Schureuan, Ttdea in ivetta. Attention was called to the 
fact that periodic rising and falling of the water in some wells, eorrespondii^ 
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to the tides in the open ocean, had been noted by Pliny the Elder as early as 
the first century of the Christian Era. Reference was made to an inv^iga- 
tion of tidal fluctuations in wells on Long Island, New York, by the U. S. 
Greolo^cal Survey dunng the early part of the present century and also to 
investigations of tides in a well at Tarka Bridge Farm in South Africa. The 
latter investigation by Dr. Arthur Young in IMS and 1908 developed a peri¬ 
odic tide of seven inches in amplitude in a well which is one hundred miles 
from the seacoast and about half a mile above sea level. 

The paper dealt principally with tide observations in a well at Longport, 
New Jersey, which were obtained through a cooperative arrangement be¬ 
tween the New Jersey Department of Conservation and Development and 
the U. S. Coast and Geodetic Survey. Th^ observations covered a penod 
of more than a year. This well, which is eight hundred feet deep, is located 
about five hundred feet from the ocean shore and during the observations the 
water level in the well varied from 15 to 31 feet below mean sea level. 

The moan range of the periodic tide in the well was 2.3 feet which is a little 
more than one-h^f as great as in the open ocean in this vicinity. Compari¬ 
sons were made with the records from the Coast and Geodetic Survey tide 
station on Atlantic City Steel Pier and it was found that on an average the 
times of high and low waters in the well were d=2 to 14 minutes later than 
in the ocean Vanous irregular fluctuations of the ocean level due to 
meteorological disturbances were reflected by corresponding fluctuations on a 
smaller scale in the well. 

It was concluded that the tides in the well were caused by the deformation 
of the strata of clay overlying the water-bearing area, the water being forced 
into the well and drawn out again bv bending of the strata as the load of water 
in the nearby ocean was shifted by the rising and falling of the tide. (A uthor^a 
abstract), 

L. J. B’iigos, Htgh-frequency faUgue iesttng of metals 

Jesse Pawling, in an informal communication, spoke of an unexplained 
small difference in the observed position of the nadiir, depending upon the 
position of the observer with respect to the observing instrument. 

H. E. Merwin, Recording Secretary. 

BIOLOGICAL SOCIETY 
099th meeting 

The 699th meeting was held in the assembly hall of the Cosmos Club on 
December 18, 1926, at 8:10 p m, with President Oberholser in the chair, 
and 67 persons present. 

The President read a letter from Mrs. Rena G Knowlton in reply to a 
letter of condolence from the Council of the Biological Society on the death of 
Dr. Knowlton. T. S. Palmer referred to the services of Dr. Knowlton to 
the Society dunng his 42 years' membership, of which he served 14 as 
treasurer, 4 as vice-president and 2 as president. He was active in both 
zoology and botany, and did much work in compiling botanical definitions for 
dictionaries and encyclopedias. 

A. Wetmore reported two birds new to Maryland, which will be recorded 
in a forthcoming number of the **Auk.'' Ho also reported the observation by 
E. A. Preble and himself of a snowy owl, homed larks, and a northern shnke 
about one mile below Ocean City, Maryland, on December 4, 1926. 
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T. S. Paucbb stated that three snowy owls had recently been taken dose 
to Washington (at La Plata, Md., Lanhun, Md., and at ^Imont Bay on the 
Potomac near C)oco(^uan). Three others had dso been reported at greater 
distances from Wadiington. 

E. A. Goldman reported that he had been informed that the snowy owl waa 
not uncommon in winter on the northern coast of Washington. 

Duncan S. Johnson, Johns Hopkins University. The Blw Mountaine of 
Jamaica and their vegetation {lUwstrated ).—^The Blue Mountains of Jamaica 
catch the northeast trade wmds, so that the steep north side is very wet, the 
rainfall reaching 170 or even 200 inches, while on the south side it is much less. 
The vegetation varies correspondingly. The speaker described a trip from 
Port Antonio across the mountains to IGngston and then up to Cinchona at an 
elevation of 5,000 feet. Slides of the characteristic wild and cultivate plants 
were shown, and the proce^ of collecting and cunng coffee was described. 

F. C. Lincoln, Biological Survey: The migration of young herring guUa 
{illustrated ).—^This paper will be publii^cd m the "Auk." 

700th mbbtinq 

The 700th meeting of the Biological Society was held in the New Assembly 
Hall of the Cosmos Club on January 15, 19^, at 8:10 p.m., with President 
Oberholsbu in the chair and 51 persons present. 

Titus Ulke exhibited a book of press^ specimens of mermaid weed, also 
bladderwortb and other plants from Norway. 

C. W. Stiles referred to newspaper accounts of the studies of Dr. Sambon 
on the parasitic origin of cancer in the intestinal canal. This is a subject at 
present m controversy, especially in En^and. Dr. Stiles’ own examinations 
never resulted in finding any association between nematode parasites and 
cancer (carcinoma) in the oesophagus of cattle, and expenmento on rats, by 
him and Mrs. Baker, were negative and do not support Samson’s hypothesis. 
Dr. Bartscu asked if there was a pcmbibty of a secondaiy parasite being 
involved, i.c., protosoa—a filtrable virus—associated with nematodes. Dr. 
Stiles rephed that while protozoa have been described as causing cancer, it 
is still unproved. Cancer is not to be reduced to any one cause. 

Frank Thone of Science Service referred to a telegram to Science Service 
in regard to the.Scopes tnal and stated that newspaper accounts were not 
quite correct or complete, i.c., the fine was reduced, the law was held con¬ 
stitutional but probably limited so that onlv materialistic philosophy cannot 
be taught. The case will probably be "nolle prossed." 

Dr. Oberholser road a letter from Dr. M. W. Lyon of South Bend, 
Ind., a former secretary of this Society, congratulating the Society on its 
700th meeting. 

The regular program was as follows: The Biological Society of Washington — 
p^, ‘^sent, and future, by four speakers. Early days of die Socieiy —^An 
historical survey by T. S. Palmer. An interesting and humorous account of 
High lights in our history, by L. O. Howard. Our present membership, 
a gcogiUphical and statistical survey by F. C. Lincoln. A program for 
broader and greater contacts and future growth under Plans for the future, 
by Paul Bartsch. 

A. S. Hitchcock gave a brief account for the activities of botanist members 
of the Society and to what extent they have taken advantage of the Pro> 
ccedings. 
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701st usbtino 

The 70lBt meeting was held in the assembly hall of the Cosmos Club 
January 20, 1027 at 8: 10 p.m., with President Obbrholseb in the chair, and, 
73 persons present. The followmg new members were elected: W. F. AlObii- 
BON, Qeorob Ahonbon, Majroaret Boswell, C. W. Cole, W. L. Hall, 
W. C. Johnson, Harrt Lbpuan, H. A. Lindsley, P. H. Lowbby, Bbrnabd 
McBride, Perez Simmons, Viroinia J. Storck, Jambs Siiter, D. M. 
Tatlob, R. E. Wester, M. Frances Willoughby, Elsib S. Wright. 

Vernon Bailey reported evidence indicating that the opossum does not 
really hibernate. Last fall one took up its abode under his back doorstep, 
where it made a warm nest of leaves, and was kept supplied with food and 
drink through the winter. On two occasions the thermometer fell to 8°F., 
and on others it was from 12 to IS^F. On the coldest morning a thermometer 
pressed into the fur ^ve an outside body temperature of 76°, showing that the 
animal was not torpid. These observations raised the question whether other 
carnivores such as bears uid raccoons really hibernate. In real hibernation, 
the animal is without evidence of breathing, and the external temperature 
drops to about 44°. 

A. S. Hitchcock reported the action of the International Congress of 
Plant Sciences at Ithaiw in 1026 in regard to nomenclature with special 
reference to the interim committee there appointed. 

J. N. Rose exhibited a photograph of a worapecker nest in a giant cactus in 
Arizona. H. C. Oberholsbr stated that in some places it mul been neces* 
sary to replace wood telephone posts by iron ones, because of the damage 
done by woodpeckers. 

The regular promam was as follows. 

C. W. Stiles: Pertmal expenencea wUh Eliaa Metdaukov. The speaker 
gave mteresting personal reminiscences of Metchnikov. 

Vernon Bailey: Mouse plagues and how they happen {Ulustrated ).— 
Accounts of mouse plagues go back fully a thousand years. They have been 
especially prevalent in south central Europe, where all the croM have often 
bran destroyed. The first definite record of a mouse plague in tiiis country ia 
in 1007, when great alfalfa ranches in the Humboldt Valley, Nevada, were 
temporarily r uine d by Microtus montanus. The use of poison, supplemented 
by the efforts of gulls, herons, crows, birds of prey, and carnivorous mammals, 
reduced the numbers to normal before the close of the season. The speaker 
has raised meadow, mice in captivity to learn their normal rate of increase. 
Under optimum conditions a family of 6 to 8 is produced re^arly every 21 
days. One female in one year gave birth to 18 families, including about 70 
young. The first family was bom when the mother was 46 days old. Mathe¬ 
matic mvestigation showed that under optimum conditions one would 
increase at the end of a year to over one million individuab. It is evident 
that a plague comes about when plcntjr of food is available and when the mice 
are protected from their natural enemies. 

In discussion, C. W. Stiles spoke of the disease known as dirt eating in 
man and animals, with special reference to the case of the negro in the South 
in which the dise^ took the form of eating hve mice. 

P. B. Johnson stated that there was a discusuon of mouse plagues of 
antiquity m the bulletin on meadow mice by the late D. E. Lantz. He spoke 
also of the mouse gods of the Mediterranean region, and the connection <4 
Apollo under the name Apollon Sminthous with plagues of mice. 
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702d hextinq 

The 702d meeting was held in the new aeeembly hall of the Cosmos Club, 
February 12,1927, at 8:10 p.m., with President Obebholbbb in the chair and 
300 persons present. New member elected: R. Kent BxATnE. 

J. N. Robe: The distribution of the cacti (fUu^ated ).—The speaker gave an 
aooount of his field work while carx*ying on investigations of the cactus family, 
during which he visited practically all the great cactus regions of North and 
South America. Four journeys were made to South America, where many 
new and rare species of cacti were collected. The cactus family is purely an 
American one, and about equally distributed between North and South 
America. The species of South America are nearly all different from those of 
North America, and usually belong to different genera. Some of the genera 
found in western Argentine simulate genera to be found m New Mexico and 
in Arisona, but are quite distinct. This resemblance is also to be found in 
other groups outside of the cacti, as for instance the creosote budi and palo 
verde. Many cacti have been introduced into the Old World. Some of the 
species have become a great pest in Argentina by overrunning the rich wheat 
fields. The cactus is also very abundant in parts of Africa and southern 
Europe and in Palestine. Some artists who had visited Palestine, but did not 
know that the cactus is there an introduced plant, had shown in their can¬ 
vases biblical characters standing beside these introduced cacti. The cactus 
family is now represented by about 120 genera and conta'ns more than 1200 
species. The lecture was illustrated by numerous colored slides. 

S. F. Blake, Recording Secretary, 


President Oberholsbr expressed the sorrow and sympatl^ of members 
of the Biological Society at the death of Dr C. D Walcott, Director of the 
Smithsonian. Dr. Walcott was a former vice-president of this society. 

A. A. Doouttlb exhibited two jars, hermetioi^y sealed for over two years, 
rantaining growing plants; in one jar containing carbon dioxide, algae, grass- 
like plants, and foms wore living; in the other jar containing fresh air was a 
living fern. 

The regular program was as follows: 

T. 8. Palmer: The personaUty of Thomas NuitaU —The speaker gave 
interring data on the habits and work of Nuttall. 

E. P. Walker: The present status of mid life tn Alaska (illustrated).— 
(No abstract received.) 

W. M. Mann: The SmtihsontanrChrysler Expedition to Tanganyika (il¬ 
lustrated).—The speaker gave an account, illustrated by motion pictures, of 
the expedition and its method of capturing and bringing back ahve African 
mammaJs and birds 


T. E. Snyder, Secretary pro tern. 


703d meeting 

The 703d meeting was held in the new assembly hall of the Cosmos Club 
February 20, 1927, at 8 pm., with President Oberuolber in the chair and 
102 persons present. 

C. W. Stileb inquired how it was known that the jars containing living 
plants exhibited at the previous meeting were hermetically sealed. Mr. 
Doouttlx replied that they were ordinary Mason jars with the covers 
tightly screwed down on the rubbers. ' 

J. M. Aldrich reported the death of Dr. Mario Beui, the prominent 
Italian dipterist. 
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J. M. Aldrich; Thomas Say, naturalist (illustrated).—TIiomM Say, 
bom in 1787, was the son of a Quaker apothecary of Philadelphia. He 
made a collecting trip along the Atlantic Coast of Georgia and Horida in 
1818, and was on Long’s expedition to the Rocky Mountains in 1810, and 
also on Long’s 1823 expedition to the source of the Missouri River. It is 
possible that he sJso m^e a tnp to Mexico. He was one of the members of 
Robert Owens’ colony at New Harmony, Indiana, where he stayed until 
his death in 1824. He wrote on many soologioal subjects 

In discussion, Dr. Palmer referred to Say’s ormthological work. It is 
generally believed that most of the bird specimens of the Long expeditions 
were coUectod by T. R. Peak). Dr Stiles mentioned that some ticks and 
Crustacea important in medical zoology were described by Say. 

A.S Hitchcock: A recentbotamcai tnptoCiiba{\\l\XEtruted)» —Thespe^er 
spent about four weeks in Cuba during November and Deceml>or 1926, visit¬ 
ing Pinar ilel Rio, Solodad, Barapi^, Guaro, and Camaguey At Pinar del 
Rio he collected grasses in the pine woods in company with Brother L4on 
and Professor Roig, both well-known botanists of the Island At Soledad, 
near Cienfuegos, is Harvard House, a laboratory associated with Harvard 
University and offering facilities to visiting biologists for natursJ history 
studies. BaraguA, a central on a large sugar estate, is the seat of a laboratory 
of the recently organized Tropical Plant Research Foundation. ^ Guaro, 
near Preston, in the province of Oriente, is the headquarters for agricultural 
research on the estates of the United Fmit Company Herradura, the home 
of Professor F. S. Ekurle, in the province of Pinar del Rio, was also visited. 
Professor Earle, formerly Director of the Cuban Experiment Station at Sm- 
tiago de las Vegas, is now su^cane technologist for the Research Foundation 
mentioned above. Many interesting grasses obtained on the expedition 
through the Island are now being studi^. {Author's abstract,) 

E A. Goldman: Conditions affecting mi^TaUny waterfowl in Mexico (il¬ 
lustrated) —The protection of migratory birds, especially of such waterfowl 
as ducks and gec^ that are much hunted as g^e, is a subject for interni^ 
tional consideration. The speaker spent the time from January 25 to April 
6, 1926, in Mexico, visiting the principal wintering grounds of these birds to 
investigate the occurrence and distribution of the various species and to se¬ 
cure other information concerning conditions in that country with a bearing 
upon the administration of the Migratory Bird Treaty Act with Great Brit¬ 
ain, through the Biological Survey, U. S Department of Agriculture. The 
principal regions visited were the Valley of Mexico, in the Federal District, 
the Valley of Toluca, in the State of Mexico, Lake Patzeuaro, in Michoacan, 
Lake Chapala, in Jalisco, Tampico, in 'J''amaulipas, the lake region of south¬ 
western Coahuila and northea^m Durango, lakes west of the City of Chi¬ 
huahua, and lagoons near the mouth of the Rio Grande. The investigation 
revealed the fact that great numbers of northern ducks, including the pintail, 
shoveller, canvas back, redhead, lesser scaup, blue-wmged, green-winged 
and cinnamon teals, while-fronted and snow geese and other waterfowl wm- 
tor in the regions visited. Special attention was given to the use of guns set 
in batteries for killing ducks for the market in and near the Valley of Mexico. 
{Author's abstract) 


704th meeting 

The 704th mcetmg was held in the new assembly hall of the Cosmos Club 
March 12, 1927, at 8.00 p.m , with President Obehholser in the chair and 
101 persons present. New members elected: Miss Penelope Graham, 
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Miss PsAKL Hickb, Kbnnetu E. Hobbs, Miss E W. Scott, Miss Lillian T. 
Smith. 

Axjqxander Wetmore mentioned the receipt of Oligocene bird fossils from 
Colorado. 

Paul Bartbch stated that the mockingbird, which has wintered in his yard 
for a number of years, has learned to mimic perfectly the whistle used by Mrs. 
Bartsoh in calling him to food. 

A. S. Hitchcock reported the substance of a recent discussion in the 
Journal of Economic Biology on the place of the systomatist in biological 
work. Discussed by Dr. Bartsch and Dr. Howard 

S. F. Blake; Frederick Pureh, an early American botamat .—Frederick 
Pursh, author of the only oompleto flora of the United States and Canada 
ever published, wm bom at Grossonhayn, Saxony, on February 4, 1774, and 
died at Montreal in 1820. After studying at Dresden, he came to America 
in 1799 to take charge of a botamc ga^en near Baltimore. Most of his 12 
years in the United States were spent in charge of botanic gardens, including 
those of William Hamilton (18(i2-05) and Dr. David Hosaek (1807-1810). 
With the hnancial support of Dr. B. S. Barton, Pursh made a collecting ex¬ 
cursion in 1806 from western Maryland to the mountains of North Carolina, 
returning b^ the coast, and another m 1807 to the Pocono Mountains of 
Pennsylvania, the salt springs in the vicinity of Onondaga, New York, and 
Oswego, on Lake Ontano, thence east to the Champlam Valley and the vicin¬ 
ity of Rutland, Vermont. In 1810-11 he made a voyage to the West Indies 
for his health. On his return he landed at Wiscasact, Marne, and visited Dr 
Pock’s garden at Cambridge on his way to New York. In 1811 he went to 
London, where, under the patronage of A. B. Lambert, he completed his 
'Tlora Amenoae Septentrionalis,'^ published early in 1814 (probably in 
January). Little is known of Pursh’s life after this. He came to Canada, 
collected materials for a flora of that country, which were destroyed by a 
fire, and died soon after. (Avthor’s abstract ).—Discussed by W. A. Dayton, 
R. K. Beattie, and W. W. Eggleston 

W B. Bell: Some biological relationships and their simificance. The 
speaker called attention to the tendency of the human mine! to satisfy itself 
by naming objects or phenomena and to cling tenaciously to such expressions, 
thus often building up a wall of words which obscures tbe essential considera¬ 
tions or problems involved. He stressed the necHl for constant critical re¬ 
examination of established notions to eliminate untenable statements or in- 
te^retations and make possible genuine progress through direct incisive 
thinking, both in research and the applications of scientific results to industry 
and human well bemg. As an illustration he discussed the commonly used 
expression, “Balance of Nature,” pointing out that while it rei^ upon a 
sound basis it has been subjected to much abuse through improper interpreta¬ 
tion and application. The essential facts have been obscured by a mass of 
fictitious interpretations of relationships among animals, plants, and man¬ 
kind. Along with elements of stabihty there is in nature constant ebb and 
flow, a condition which, if overlooked, result m snap judgment and unproper 
oonclusions 

That fluctuation and change is the regular course of events in nature was 
supported by reference to records of paleontology Some recent instances 
of fluctuation in numbers and relationships of animals such as porcupines, 
mice, and rabbits, wore noted, and attention called to inadequate explanar 
tions based on faidty conceptions of the principle of balance in nature as a 
factor in control. These have misled both scientists and the general pubho 
with the result that more vital control agencies have been long overlooked. 
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TIub has retarded research on such essential factors as emnpetition, poraaiteB, 
and diseases. The intricate relationship and foivreaching importance of 
tularemia among rabbits, involving m its course, ticks, flies, other rodents, 
pred^ous species, and man, was cited as a case in point. The need wu em¬ 
phasised for more extensive research in the relationship of the poi^tes of 
wild species to wild and domesticated animals and of the food Imbits of ro¬ 
dents, predatory animals and big game, to hvestock and a^cultural produc¬ 
tion, in order to secure a sound biuis of fact for consideration in working out 
conservation and control progrsuns. 

C. F. M. SwTNNBRTON, Chief of Game Preservation Department, Tan¬ 
ganyika Territory: The ttetae fiy problem in Tanganyika (illustrated). The 
spe^er described the efforts ^ng made to comlwt the tmtse fly b^ the de¬ 
struction of bush growth, on which it is dependent, and illustrated his talk by 
numerous lantern slides. 


706th mebting 

The 705th meeting was held in the new assembly hall of the Cosmos Club on 
March 24, 1027, at 8 p.m., with President Obbhholsbr in the chair and 96 
persons present. 

L. O. Howard : An anecdote concerning a fanunu patJuilogiet and an equMy 
famoua paraeitologist --The speaker relate some amusing anecdotes relating 
to Dr. Raphael Blanchard and Dr. A. Laveran. Discussed by Dr. Stilbs, 
who gave interesting personal glimpses of Dr. Blanchard. 

C. D. Marsh: CoyotiUo, a peculiarly dangerous stodt-poisoning plant 
(illustrated). This paper wm be published in rail elsewhere. 

P. H. Dorsett: PUml hunting with the camera in North China, Ceylon, 
Sumatra, and Java (illustrated).—^The speaker described his ex^rienoes 
in collecting plants and seeds for the Department of Agriculture and illus¬ 
trated his talk by many colored slides. 

706tu meeting 

The 706th meeting was held in the new assembly hall of the Cosmos Club 
April 9, 1927, at 8; 10 p.m., with President Obbrholsxr in the chair, and 92 
persons present. Xew member elected: J J. Carroll. 

8. F. Blake reported that purple grackles are again roosting at night in the 
Trinity College grounds, as in previous years. 

A 8. Hitchcock reported a case of synonymy in grasses 

C. W. Stiles; Rudolph Leuckart, the greatest teacher I have ever knotvn. 
The speaker gave an interesting and intimate account of Rudolph Leuckart, 
under whom he studied. 

A. 8. Hitchcock : The tymfication of Linnaean plant genera. The speaker 
presented a brief account of his work in preparing a list of types for Linnaean 
genera in cooperation with the botanists at Kew.—Discussed by Dr. Bulbs 
and Dr. Howard. 

A. DO Amaral: Snakes, venoms, and antivemns (illustrated). There are 
perhaps 600 species of poisonous snakes in the world. The venoms are ve^ 
complex, each one hitherto studied consisting of from 8 to 20 different princi¬ 
ples. In general, the secretions of perhaps 96 per cent of known snakes are 
venomous, but most of them have no fangs for the injection of poison. Each 
venom must be treated with a different antivenin. The different types of 
poison apparatus were described and illustrated. At least 1600 people in 
the United States are bitten by poisonous snakes every year. The mortality. 
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10 far M known, ranges from 16 to 76 per cent, depending laigely on the eiae of 
the snake and the corresponding venation in the amount of venom secreted. 
The method of capturing poisonous snakes to extract the venom for use in the 
preparation of antivenin was described and illustrated. The serum most 
widely distributed at present by the Antivenin Institute is a polyvalent serum, 
wplicable to oases of poisoning by rattler, copperhead, and water moccasin. 
Ine immunity coiderred by the use of this serum lasts about ten days. The 
production of specific antivenins is being carried on, and a wider use for them 
IS expected in the future. The polyvalent serum now used is made necessaiy 
by the fact that people do not dirtinguish the species of poisonous snidces 
sufiSciently accurately to make it safe in general to apply specific aorums. 


707th UBBTINO 

The 707th meeting was held in the new assembly hall of the Cosmos Club 
April 23,1927, at 8:10 p.m , with President Obbrholsbr in the chair and 65 
persons present. The minutes of the preceding meeting were read and ajH 

S roved. New members elected; Miss Claribbl R. Barnett, Wu. T. Cox, 
lies Annie L. Davis, D. W. Buauson, and Dr. G. H. White. 

The first part of the meeting was devoted to brief notes on birds and was 
opened by H C. OsERHOiiSER, who described the abundant waterfowl on 
the Potomac River in recent years. Whistling swan have returned to the 
Washington region and are especially abundant at Widewater on the Poto¬ 
mac. Canvaaback have greatly increased in numbers and as many as 100,000 
have been observed on Broad Creek near Fort Washington. A raft of 120,000 
scaup was seen at Oocoquan during the past winter. Early in the season the 
best place to observe ducks is at Indi^ Head or below; later on between 
Washin^n and Mt. Vernon. 

Mrs. L. D. Miner described the last trip of the Audubon Society, on which 
76 species were observed. 

Irwin HorruAN stated that he had recently seen a kingfisher entering the 
same hole in which he found it nesting eleven years ago. 

M. K. Bradt mentioned the observation of phoebes along the Potomac in 
December and February and inquired what they fed upon. S. A. Rohweb 
replied that insects were about during the winter, but flew only on warm daya 
Miss M. T. Cooke reported that practically all birds due to arrive by April 
28 have now been reported. Two early records have been broken, those for 
the yellow-throated warbler and white-crowned sparrow. 

Vernon Bailey reported his observation of trumpeter swans in Yellow¬ 
stone Park, where they have been found for seven ^ears past During the 
past season he saw three pairs there, two of them with young. 

WiLLiAU B. Bell reported his observations on nestmg Caspian tern, white¬ 
faced glossy ibis, and other birds in southern Oregon in 1026. 

R. M. Libbby reported that in Haskin’s “Book of answers,” it was stated 
that the nighthawk makes the longest flight from its breeding ground of all 
birds, and inquired whether this was corroct. H. C. Oberholber stated that 
the Arctic tern makes the longest flight. 

The regular program was as follows: 

F. C. Lincoln: Flight lines of ducks. A study of the data represented by 
the 3,867 returns obt^ed from 19,578 banded ducks and geese shows im¬ 
portant dets^ of the migrational M^ways followed by these birds. 

It is noted that even with species that are mote or less continental in (dicir 
distribution, there is a marked adherence to longitudinal sones. Briefly-, 
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thcae Eones are represented by the eastern iwd western parts of the oountiy, 
the one hundredth meridian forming the dividing line. This is demonstrate 
by the relatively small number of birds that, banded either to the east or west 
of this Ime, have been recovered on the opposite side while in the United 
States. On the i^at breeding grounds of the central provinces of Canada 
and on the wintering grounds of the Gulf coast of the United States, there is a 
convergence of lines otherwise widely separated. 

The importance of these data is obvious, in connection with the serious 
conditions existing at several points in the West, where annual losses of wild¬ 
fowl from alkali poisoning presents a serious problem in conservation. Such 
information shows conclusively that a relative abundance of ducks and geese 
in the Mississippi Valley and on the Atlantic coast can not be expected to 
restore the equilibrium and offset the losses in the western sone. (Author’s 
abstract.) 

T. S, Paluer: Intensive bird study tn the suburbs of large cities. The 
speaker drew attention to the fact that the suburbs of large cities are espeoi^y 
favorable places for bird study due to the existence of permanent organisa¬ 
tions of persons interested and to the presence of museums. Statistics were 
mven for Cambridge, New York, Philadelphia, Washington, Chicago, and 
San Francisco. The local organisations in these places were desented and 
some of their special activities. 

A. H. Howell: Some recent bird notes from FUmda. The speaker has 
made seven trips to study the animal life of Florida since 1918. The State 
list of birds now mcludes 412 species and subspecies Amouf^ the birds of 
especial interest are pebcan, sandhill crane, spoonbill, wood ibis, white ibis, 
limpkin, everglade kite, and great white heron. The habits of these birds 
were described and illustrated by photographs. 

ZOSth meetino 
48tu annual meetino 

The 708th regular and 48th annual meeting of the Biological Society was 
held in the new assembly hall of the Cosmos Club May 7, 1027, at 8 p.m., 
with President OnEanoLSEB in the chair and 18 persons present The 
mmutes of the preceding annual meeting were road and approved. The 
president spoke of the past year as one of the most successful in the history 
of the Society. 

T. S. Palmer, one of the delegates to the 200th anniversary meeting of the 
American Philosophical Society, gave an informal report of the occasion. 
The reports of the recording secretary, corresponding secretary, treasurer, 
and Committee on Publioations were read and ordered placed on file The 
report of the Auditing Committee was read T S Palmer gave an informal 
report for the Trustees of Permanent Funds. 

The president appointed I Hoffman and Mrs T. E Snyder as tellers and 
the following officers were then elected: 

President, E A. Goldman; Vice-Presidents, A. Wetmorb, G. E. Cham¬ 
bliss, H H T. Jackson, C W Stile.a' ifccordtng decretory, 8. F. Blake; 
Corresponding Secretary, T E. Snyder, Treasurer, F. C. Lincoln, Council, 
H. C. Fuller, W R Maxon, A A Doolittle, B H Swales, I Hoffman. 

8 F Blake, Recording Secretary. 
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SCIENTIFIC NOTES AND NEWS 

Dr. E. T, Allen of the Geophysical Laboratory, Carnegie Institution of 
Washington, left Washington in June to contuiue his field work on the hot 
springs of the Yellowstone National Park 

Dr. N. H. Darton of the U S Geological Survey has returned from Cen¬ 
tral Venezuela where ho has been making geologic reconnaissance surveys 
for an oil company during the past six months 

Charles V. Tueis has been appointed a Junior Geologist in the U. S. 
Geologioal Survey. 

Dr.^ Roger C. Wells of the Geological Survey has accepted appointment as 
Associate Editor of the Washington Academy of Sciences to represent the 
Chemical Society. 

The following delegates and guests of the American Geophysical Union will 
attend the Third General Assembly of the International Geodetic and Geo¬ 
physical Umon at Prague, September 3 to 10, 1927. 

Delegates 

Dr. Louis A. Bauer, Director, Department of Terrestrial Magnetism of 
the Carnegie Institution of Washington, accompanied by Mrs. Bauer 

Dr. William Bowie, Chief, Division of Geodesy, U. S, Co^ and Geodetic 
Survey, accompamed by Mrs Bowie and their adult son. 

Dr. J, H. Dellinger, Senior Physicist, Radio Section, U. S Bureau of 
Standards, accompamed by Mrs. Dellinger. 

Commander N. H. Heck, Chief, Division of Terrestrial Magnetism and 
Seismolo^, U. S. Coast and Geodetic Survey. 

Mr. W. D. Lambert, Mathematician, Division of Geodesy, U S. Coast and 
Geodetic Survey, accompanied by his sister, Miss Mary B Tjambert. 

Dr. R. A. Millikan, Director California Institute of Technology, 

Dr. Harry Fielding Reid, Professor of Dynamic Geology, Johns Hop¬ 
kins Umversity. 

Quest 

Prof. L. C Guaton, Department of Geology, Harvard Umversity, accom¬ 
panied by Mrs. Graton and their adult son and adult daughter. 

Ellsworth P. Killip, of the National Museum, has returned from a botan¬ 
ical trip to the Eastern Cordillera of Colombia The party, consisting of Mr 
Killip and Albert C Smith, of New York, was sent by the National 
Museum, the New York Botanical Garden, the Gray Herbarium of Harvard 
University, and the Arnold Arboretum to obtain botanical specimens m the 
little-known region between Bucarainanga and the Venezuelan border. Ton 
paramos, between 12,000 and 15,000 feet altitude, in the vicinity of Bucara- 
manga^ were visited, and collections were also made along the headwaters of 
the Orinoco and M^acailxi drainage basins. Approximately 6000 numbers 
were obtained m these regions, an additional thousand bemg collected near 
Cartagena and Santa Marta, on the Atlantic coast. 

Aones Chase of the liureau of Plant Industry has returned from ten weeks 
spent in the study of grasses, mostly American, in several European herbaria. 
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A month was spent in Geneva, where the De CandoUe Herbarium, teoently 
united with the Deleseert Herbarium, is now acoessible for study. 

P. G. Lbdig, who had resigned trcHn the Bureau of Standards to aeoept a 
position as ol^ryer m the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washin^n, has been assigned to the staff of the 
mametio observatory at Euancayo, Peru. Mr. Lbdiq stuled from New York 
on July 7 for Lima. 

W. C. Parkinson wUl leave Peru on July 29 to return to Wadiington after 
having completed the work he was engaged upon as consulting magnetioian at 
the Huancayo Observatory. 

Andrew Thoubon, Director of the Apia Observatory, arrived at 
Washington, July 6, to spend some tune at the Weather Bureau and the 
Department of Terrestrial Magnetism. He will attend the meetmg of the 
International Geodetic and Geophysical Union at Prague in September. 

^bituarp 

George Bishop Sudworth, a member of the Academt, died May 10, at 
his home in Chevy Chase, in his 64th year. He was born at Kingston, 
Wisconsin, and educated at the University of Michigan. ^ From boyho^ he 
was a student of birds and plants. After a year of teMhing, Mr. Sudworth 
came to the U. S Department of Agriculture as botanist and dendrolo^t in 
the Division of B'orestry in 1888, and was chief dendrologist in the Forest 
Service at the time of his death He did extensive field work on the forest 
flora of the United States and is the author of several volumes on our trees, as 
well as a great number of bulletins and papers on dendrology and scientific 
forestry. 
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MATHEMATICS.'- On the analytical and graphical representation of 
the arithmetic , geometric and other means .^ C. E. Van Ohstrand. 
U. S. Geological Survey. 

The means ordinarily employed in mathematical statistics are sim¬ 
ple functions of certain average values obtained from the equation 

PiXiyi -I- ptTtyt + .. p,Xnyn 

tn = -r** • • 

PiXi* + p»ii* -h .. . 

which represents the least square adjustment of the line, y = mx , 
through the points, xi , y \; Xi , yt : • • x , y , whose respective weights 

are pi, pj, p.. 

In the following consideration of each si^ecial case there has been 
put for convenience 


fi = 1, xi - 2, 0*6 = 0 

THE ARITHMETIC MEAN 



b, — 



• 1 

- 

I ^ ; ; 

1 III j 

> • 1 1 ; 

■ ill 1 


K 





■ Publiihed by permiMion of the Director, U H, Goologioel Survey. Received Mey.. 
80,1027. 
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Substituting in (1) the relations 


J/i - yi “ ■* - 1 


pi 




Xn • 


we have 


m = tan a 


^JU 

Sx 


71 

xi 4- Xt + .. X, 


_ 

X| + Xi + 

n 


Referring to the diagram, Fig. 1, we have 
ab “ 1 

Xi + Xs + .X, 

oa =--— arithmetic mean. 

n 

THE GEOMETRIC MEAN 


X. 



Putting 

Pi - - ... - PH - 1 

_1 _ 1 1 

" log Xi “ log Xt ■ ■ " log X, 


and writing log x for x we have 
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Z V n 1 


ZlogX logXi+logXi+ . . logX. log Xi + jog Xi + ■ log X, 

n 

sb - 1 

log X, + log X, + . log X. 

oa -■■ log (geometrio mean) 


geometric mean » 
THK harmonic mkan (a) 



Fio 3 

Replacing the abscissas by their reciprocals and putting 
yi Vt ~ , y, - 1 

Pi - xi; p* = xt; .. p. “ X, 

we have 


m 


n 1 

i i i”l/l 1 

“ + ~+ + - I") 

35i Xi Xfi Tt VXj Xf Xfi/ 


harmonic mean. 


ab 

oa 




- reciprocal harmonic mean. 
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THE HARMONIC MEAN (b) 



Another representation of the harmonic menu is obtained from the 
relations 


I/i = yi 


y» =* 1 


”■' ■ S' 


"■-S 


There results 


m 


v/ 1/1 1, 1\ , ,, 

— - -1 + —1- -' I •" rec prooai of harmonic mean. 

n n \ti Tt jr»/ 


ab - 1 


oa 


1 


‘C + ‘ + - -) 

n\r, j*, 


harmonic mean. 



Fio 6 
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Put 

tfi - 1/1 - ... - - 1 

pi “ Pi « ... p, » 1 

then we have 

^ ^ _1_ 

" 2 X* ” Xi* + Xi* + Xn* 

Xi + Xi + . . X» 

ab - 1 

Xi* + Xi' + . X,* 

oa —- ^—— — contra-harmonic mean. 

Xi + Xi + . . X, 


THE ROOT-MEAN-BQTTARB 



Put 



• Vn - 


1 


X. 


Pi “ Pi - •. . = p» - 1 
and equation (1) becomes 

n_ _1_ 

” Z X* " Xi* + x»* -h . . x»* 
n 


ab - 1 

S X* Xi» + Xi* + . X,* 


oa » 


n 


n 


mean square. 
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oa “ oc 


y/ gj* + Xi* 


n 


— root-mean-squsre. 


The root-mean-square is evidently the abscissa of the point of inteiv 
section of the line, y = mx, with the hyperbola, zy — 1, for we have 


y = mx 


n 


Xl* + Xl* + ... Xn 


X - 


. X “ oc 


. + X** + 

* n 


If we overlook the ph 3 rsical requirements and base our dehnition on 
the mathematical relations only, it is evident that the dehnitions of 
harmonic mean and reciprocal harmonic mean are inconsistent—the 
definitions should be interchanged as each of the other means is a 
function of 1/m instead of m. 

It is interesting to note that with the exception of the root-mean- 
square which is defined with reference to the simplest form of hyper¬ 
bola, all of the means here discussed are defined with reference to 
the straight line, y » a 4- hx, in which a « 1 and 6 0. 

Generalizing our results, we may say that certain means may be 
defined as the abscissa, or as a function of the abscissa of the point 
of intersection of the line, y » mx, with the curve, y - f(x). The 
value of m is determined by the method of least squares from the n 
jioints (xi, yi weight pi x,, y, weight p,) on the curve y — f(x), 
the abscissae (xi, x< ... x,) of the n points being the quantities whose 
mean is to be determined. A further generalization of the definition 
c<msists in replacing the x coordinates by functions of these coordi¬ 
nates such as log X. 


PALEONTOLOGY .—New species of moUttsks from the Eocene of 
Texas.'*' Julia Qardneb, U. S. Geological Survey. 

This paper contains descriptions and figures of 21 new species and 
subspecies of mollusks from the Claiborne and Wilcox groups in Texas, 
distributed as follows: Cook Mountain fonnation, 16; lisbon forma¬ 
tion, 1; Yegua fonnation, 1; Wilcox group, 3. 

■ Publuhed by permiiunon of the Director, U B Oeological Survey. Received M&y 
12 , 1027 . 
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Family Lsdidab 
Genus Lbda Schumacher 
Leda trlvittte Gardner, n. Bp. 

Figure 5 

1910. Leda houHonia HarriB, Bull. Am. Pal 6: pi. SS, f. IS. Not Leda 
houstonia Hatris, 1805. 

Shell small, thin, rather highly polished, compact; the altitude of the shell 
exceeding half the latitude, brolly and quite strongly inflated. Umbonal 
ample very large. Umbones not conspicuous; dighuy bulbous and feebly 
opisthog}rrato, placed a little in front of the mediw vertical. Anterior 
dorsal margin more gently sloping than the posterior; anterior extremity 
broadly rounded; pMtcrior extremity obtusely rostrate; base line stron^y 
arcuate; posterior ridge obtuse and, toward the ventriJ margin, often ilf- 
defined; posterior area thus delimited, narrow, lanceolate with faint traces of 
secondary rays, both posterior and wterior sometimes visible. External 
surface for the most part smooth; a microscopically fine, concentric striation 
usually developed toward the lateral and ventral margins; traces of radial 
threadlets often visible upon the ventral portion of the rodrum and, more 
rarely, upon the anterior ventral margin. Ligament pit minute, sub- 
umbonal, wi^r than it m high. Teeth strong, elevated medially, lower 
toward the distal extremities of each series; anterior teeth not far from ten in 
number, coarser than the posterior teeth whidi run close to fifteen. Adductor 
impressions relatively large, the anterior sub'Circular, the posterior larger and 
more angular. Pallial line obscure. Inner margins entire excepting for a 
vciy fine orenulation along the rostrum. 

Dimensions: Altitude, 2.5 millimeters; latitude, 4.0 millimeters; diameter, 
2 I millimeters. 

Holotype, —U. S. Nat Mus Cat. No 369248. 

Type loealtty .—Bluff on San Antonio River 4 miles south-southeast of 
Floresville, Wilson County, Texas. 

Geologic horieon —Cook Mountain formation (lower part of Claiborne 
group). 

Leda tnvitate is closely allied to Leda houetonia Harris. It is, however, a 
smaller, relatively higher and more inflated species, with a less sharply defined 
sculpture both radial and concentric. 

It is more widely distributed than L. houetonia and more abundant at the 
localities at which it occurs. 

Leda jewetti Gardner, n. sp. 

Figure 6 

Shell small, plump, polished, the young not far from equ^tsral; the adults 
produced slightly and obtusely rostrate posteriorly. Anterior don^ margin a 
little hi(d^er than the posterior; anterior lateral marm broad and btowy 
rounded; pcMterior extremity narrow, obtuse; base line strongly arcuate, 
constneted in front of the rostrum in the admts. Umbones full, the tips 
proximate and opisthofirrate, slightly anterior. Lunule and ^ escutcheon 
similar, the former a litue leas produced, narrow, lanceolate, delimited by a 
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ridge most elevated near the umbonea. Poaterior area defined by ft aeoondaiy 
ray evaneaoing upon the roatrum. External aurfaoe oonoentrioally threaded 
medially, the threada umfoim overa aynunetrical area, the aculpture abruptly 
diaappearing a bttle in front of the rostrum and more gradually evaneaoing 
antermrly. Ligament minute, aub-umbonal. Dentition vigoroua, the teeth 
elevated and acutely A-ahap^ medially, those of the anterior series more 
crowded and more numerous than of the posterior. Adductor scars obaoure, 
r^tively large and well up under the dorsal margins. Fsllial line obscure. 
Inner margina entire. 

Dimenaiona: Altitude, 3.8 nullimetera; latitude, 6.2 millimeters; semi- 
diameter, 1.7 millimeters. 

Holotypt —U. S. Nat. Mua. Cat. No. 369243. 

Type locality .—8 miles south of Jewett, Leon County, Texas. 

Geologic horizon .—Cook Mountain formation (lower part of the Claiborne 
group). 

Leda jewetti is doubtless the Texas analogue of the Mississippi species Leda 
catasarca Dali. The outlines and dimensions of the two forms are similar 
but the posterior area of L catasarca is more sharply defined; the concentno 
ribbmg is broader and less uniform, usually less elevated and developed overa 
more restricted area. In L. jewetti the entire medial portion of the shell is 
threaded from the umbones to the base line, the triangular sculptured area 
extendmg from an approximately equal distance in front of and behind the 
umbono In L. catasarca, on the contrary, the sculpture is comparatively 
feeble over the entire anterior half of the shell, though it is continued pos¬ 
teriorly to a greater degree than in L jewetti. 

Leda atakta Gardner, n sp. 

Figures 7,8 

^ Shell rather small, plump, constneted and rostrate postenorly. Umbones 
sub-oentral, quite full, the tips proximate and opisthogyrate. Anterior dorsal 
margin obliquely descending; posterior dorsal margin slightly produced and 
feebly concave; base line arcuate, ascending postenorly lAinular area 
depressed but not well defined. Escutcheon pr^uoed for about half the 
distance from the umbones to the posterior ventral margm, feebly depressed; 
the margin elevated and clearly defined by an elongate-oor^tc area inclosing 
the escutcheon and extending from the umbones to the extremity of the rostral 
ray; a second ray developed anterior to the rostrum, well defined but not 
conspicuous; its extremity indicated at the ventral margin by a slight jog. 
Concentnc sculpture not developed upon the umbonal area; surface away 
from the umbones threaded with well rounded lirao evanescent upon the 
anterior portion of the shell and abruptly disappearing a little in front of the 
secondary rostral ray; rostrum incrementally striated but not threaded. 
Chondrophore minute, sub-umbonal. Dentition moderately strong; the 
teeth in the anterior senes approximately 18 in number; posterior series feebly 
concave, of neariy the same length as the anterior but less crowded, containifig 
only about 15 component teeth. Adductor and ptdlial scars very obscure; 
diell reinforced by a slight thickening upon the inner surface directly in 
front of the rostrum. 
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DimensioiiB; Altitude, 3.5 millimeten'; latitude, 6.0 milluneten; diaioeiiBr, 
2.6 millimeten 

Holotype. —U. S. Nat. Mua Cat. No. 309241 

Type locality. —Smithville, Bastrop County, Texas. 

Oiologtc honzon .—Cook Mountain formation (lower part of Claibems 
group). 

Leda aiakta is a species of no striking characters but it does not conform 
to any of the prescnbed groups. Leda jewati is relatively higher, with 
rostral rays and with a concentric sculpture developed over a greater part 
of the surface. Leda media to which L. atakta is closely related is more 
produced and attenuated posteriorly, with a finer concentric sculpture de¬ 
veloped upon the unibones, as well as upon the medial and ventral portions 
of the shell. In both species, however, the sculpture is obsolete upon the 
anterior portion of the shell 

Family Abcidae 
Genus Babdatia Gray 

Barbatia deussenl Gardner n. sp. 

Figures 20, 21 

1919. Area rhombrndeUa Harris (part). Bull. Am. Pal 6: 51. Not 
Area rhombtndella H. C. Lea, 1833. 

Shell rather small, moderately heavy, transversely elongated, obliquely 
constricted mesially; basal mar^n parallel to the hinge; anterior lateral margin 
obliquely truncated; the posterior lateral margin vertically truncate, roundmg 
into the base but angulatcd at the hinge Umbones promment, inflated, 
overtopping the hinge line; the tips flattened, incurved, prosogyrate, and 
falling within the anterior third External surface closely sculptured radially, 
the nbs 40 in number on the type, finest and closest upon the obscure medial 
depression; slightly coarser and tuberculated anteriorly; coarsest and least 
crowded upon the obtuse posterior keel; anterior and meduil ribs medially 
sulcate; posterior ribs entire though somewhat nodulated; a vety fine, even, 
concentric threadum visible m the interspaces and reflected in the nodulation 
of the ribs Cardinal area very narrow, aswmetric; area beneath and in 
front of the umbone smooth, area behind the umbones obliquely grooved 
Hinge very narrow medially, widening laterally; teeth beneath the umbones 
very short and vertical; short and oblique along the narrow posterior portion 
of the hinge, the distal teeth quite coarse and approximately parallel to the 
hinge. Muscle scars and pallial line obscure. Inner margms coarsely 
dentate 

Dimensions: Altitude, 11 0 millimeters; latitude, 17.7 millimeters; semi¬ 
diameter, 5.2 millimeters 

Holotype.—13. S. Nat. Mus. Cat. No. 369244. 

Type locality .—One mile below Collins Feny, Burleson County, Texas. 

dwloffte Portion.—Cook Mountain formation (lower part of Claiborne 
group). 

Lea’s Claiborne species, with which the Texas form has been confused, is 
decidedly less gibbous, more elongated transversely, and with a less uniform 
ribbing. 
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I have the pleasure of naming this form in honor of Alexander Denaaen, 
Esq., who by his assiduous ooUeoting has ao largely inoreaaed our knowledge 
of the Tertiary of Texas. 

Family Obtbsidab 
Genus Ostbba Linnaeus 

Oatrea duvali Gardner, n. sp. 

Figures 1-4 

Shell of moderate dimensions for the genus, inequivalve, ovate-trigonal m 
outline, frequently with a large attachment area and relatively broad in oon- 
sequenoe. Surface layer decorticated; right valve built up of overlapping 
oonoentrio lamellae so that the shell thins toward the ventral margm, and 
would be heaviest in the umbonal area were it not for the enoroaohment of the 
ligament area; a subcutaneous radial threading on the right valve but no true 
radial scupltuie developed; left valve fluted with narrow radisls rangmg in 
number from 20 to 25 in the narrower forms and rurming to 35 and 40 in the 
broader; obsolete on the attached surface. Ligament area larro, flattened 
in the right valve; the medial depression in the left valve broadfy U-t^ped. 
Lateral maigins of nght valve finely pitted, the pitting persistent in some 
individuals around the entire inner margm. Adductoi scars rather small, 
cresoentic, not deeply excavated, posterior and below the median horizontal. 
Pedal scar obscure. 

Dimensions; Right valve, ^titude, 10.6 millimeters; latitude, 6.1 miUi- 
meters, semi-diametor, 2.4 millimeters Left valve of another mdividual; 
altitude, 10.5 raiUuneters; Latitude, 6 65 millimeters; semi-diameter, 3 45 
millimeters. 

Cotypes, —U. S. Nat. Mus. Cat. No. 369230. 

Type locality, —Austm-Klgm Ferry road, 1 mile north of Austin-Bastrop 
Highway, Bastrop County, Texas. 

woloqic horison ,—Wilcox group, probably the Indio formation. 

Ostrea duvalt suggests in the sculpture characters Ostrea cremiUmarginata 
Gabb and Ostrea muUihrata Conrad. If the left valves alone were known, 
they would be referred without serious misgivings to O. muUihrata; if the right 
valves only, they might be confused with 0. erenuhmargtnata Gabb. The 
finer, more numerous radlals of 0. duvalt serve to separate it from 0 crenvli^ 
marginata, and the absence of radials upon the right valves distmguiah it 
from 0, muUtlirata, 

The exact horizon of Ostrea duvalt is not known but it is certainly Wilcox 
and younger than Ostrea muUilirata Conrad. 

I have the pleasure of dedicatmg this spedes to Mr. Hugh Duval of Bastrop, 
Texas, to whose kindness I am indebted for the knowledge of the locality. 
Many visiting geologists during the past few years have profited by Mr. 
Duvd’s keen observation, intelligent interest in the country about him, and 
his splendid collections—the best that I have seen in the way of a local 
assemblage. 

Oeeurrence. —Au8tin-£3gin Ferry road, 1 mile north of Austin-Bastrop 
Highway, Bastrop County; Caldw^ Knob, Bastrop County; 1 mile northeast 
of New Berlin, Guadalupe County. 
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Family Pholadoictaoidai 
Qenui Pholadomta Sowerby 

Pholadomya (claibomMli subsp.?) harrial Gardner, n. ap. 

1919. Pholctdomya daibcmeruts Harria, Bull. Am. Pal. 6: 197. pi. S9, 
f. 9. Not Pholadomya datbomenaia Aldriob, 1886. 

Shell exoee^ng^ tUn, nacreous, oblong. Trigonal in outline, expanded 
anteriorly; the posterior dorsal margin approximately parallel to the base; 
the posterior extremity very broadly rounded. Umboncs full, promuient, 
neaify terminal, the tips incurved and in contact. Concentric folds rather 
coarse, strong and regul^, though incremental in character; radials well 
developed upon the medial portion of the shell, absent upon the extreme 
anterior and over a slightly greater posterior area; discontinuous, inclined 
to be nodose at the intersection with tne concentric rugae and obsolete in the 
interspaces. Characters of the hinge and interior not known. 

DimensionB: Altitude, 22.0 nwlimeters; latitude, 30.0 millimeters. 
(Taken from drawing.) 

Holotype .—ComoTl University, Ithaca, New York. 

Type locality .—Two miles oast of Alto, Cherokee County, Texas. 

Oeologtc horiton .—Cook Mountain formation (lower part of the Claibome 
group). 

The Texas specimens have been separated from those from Alabama 
because of the stronger and more persistent radial sculpture and apparently 
coarser oonoentrio markings. The species is poorly preserved, as a rule, and 
has only a meager representation so that it is difficult to determine either the 
constancy or the value of these differences 

I have the pleasure of naming the fonn in honor of Prof. Gilbert D. Harris 
of Cornell University. 


Family Vgbticobdiidas 

Genus Vebticordia (Searles Wood Ms) Sowerby 
Verticordla satez Gardner n. sp. 

Figures 22, 23 

Shell highly nacreous, small, compressed, subtrigonal in outlme, inequi¬ 
lateral. Umbones sub-central, incurved, strongly prosoi^rate. Margin 
directly in front of the umbones deeply excavated by the fuse lunule. Es¬ 
cutcheon absent. Anterior extremity strongly arcuate; posterior dorsal and 
lateral margms forming a parabolic curve from the umlwnes to the arcuate 
base. Outer surface heavily corded with 14 subequal, abruptly elevated ribs 
radiatmg from the umboncs in gentle curves, convex posteriorly, more widely 
spaced medially but with no sha^ break in the spacing; mtenadials deeply 
concave and wider than the radials; entire external surface micro-granular; 
outer margins sh^ly dentate. Ligament opisthodctic, deeply inset, con¬ 
tinued to the apices of the umbones A sinde, rather stout, subumbonat 
cardinal developed m the right valve, reoeived in tho left valve between the 
dorsal margin and the thickened iimer margin of tho lunule which functions as 
a denticle; posterior margin of right valve grooved to receive the bevelled 
margin of the left. Anterior muscle scar small^ elongate, quite deeply sunken, 
its (forsal extremity beneath the ventral margin of the fatse lunule, pcete^r 
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muBole BOAT obsoure. Pallial line remote from the margin, distinetly 
impressed. 

Dimensions: Altitude, 3.0 millimeters; latitude, 3.0 millimeten; semi- 
diameter, 0.7 millimeter. 

ffolotype.—U. S. Nat. Mus. Cat. No. 368240. 

Tj/pe locahly.—Mosley’s Ferry, Brasoe River, Brasos County, Texas. 

Oeoiofftc hoiiam. —Cook Mountain formation (lower part of Claiborne 
group). 

Vertuordia tatex is doubtless related to VerHcordia eoeerunsis Langdon de- 
soiibed from Wautubboe Hills, Clarice County, Mississippi. The Texas 
q)eoies is a smaller and more delicate shell, less inflated, more trigonal in 
outline, with a more sharply elevated radial sculpture. 

Family Crassatbixitidab 
Genus Crassatblutes KcQgcr 
Subgenus Crasbinblla Guppy 

Crassatellltes (Crasslnella) pteleina Gardner n. sp. 

Figures 18,10 

Shell very small, quite thin, nearly equilateral, evenly inflated, rou^ily a 
sector of Umbones inconspicuous, somewhat flattened uron their 
sununits, the tips turned slightly forward. Lunule and esouteneon oo- 
oxtensive with the dorsal margins, the lunule the narrower and the less 
priKluced;bothof them sharply de^ed by the angulation of the valve and 
by the absence of any sculpture. Anterior dorsal margin shorter than the 
posterior; base arouato. Surface smooth excepting for a somewhat exag¬ 
gerated mcremental sculpture, strongest upon the umbones and toward th^e 
Uteral and ventral margins; an oxoeedmgly fine radial lineation similar to 
that often discernible upon the rceent C hmvlatw developed m some in¬ 
dividuals Ligament entirely internal; the ligament pit produced beneath 
the tips of the umbones Hinge plate mmute, the dentition delicate; right 
anterior cardinal partially fused with the dorsal margin; posterior cardinal 
short, slender, cuncate; antenor dorsal margin grooved its entire length to 
receive the bevelled edge of the left valve; posterior dorsal margin slightly 
modified to function as a lateral; dentition of left valve not known but doubt¬ 
less normal. Adductor scars large but obscure. Pallial line simple, distant 
from the ventral margin. 

Dimensions: Altitude, 2.5 millimeters; latitude, 2.75 millimeters; semi¬ 
diameter, 1.0 millimeter 

Haiotype .—Aldrich collection, Johns Hopkins University, Baltimore, Md 

Type locality. —Elm Creek, Lm County, Texas. 

Otologic honaon .—Yegua formation (upper part of Claiborne group). 

The ^lecies is remarkable for the even motion of the disk, and the absence 
of any wall-defined sculpture. Nothing very dose to it has been recognised. 

CrassateHites (Crasslnella) aldiichl Gardner n. sp. 

, Figures 14^17 

'* 1910. CraanneUa minor Harris (part). Bull. Am. Pal. 0: 93. 

' Not AHarte minor Lea, 1S3S. 

Sfliell minute, eompressed, narrow trigonal, nearly equilateral. Umbones 
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Route, feebly areuate, the tira proziniate, with a slight posterior inflection, 
nearly oentnd in position. Dorsal margins strait, ocmveigiiig at an angle 
of not far from fl0°; base line arcuate, a little more stron^y upcurvcd an¬ 
teriorly than posteriorly. Lunule and escutcheon coextensive with the 
dorsal margins; escutcheon the wider of the two, and like the lunule defined 
not only by the angulation of the valves but also by the abrupt disappearance 
of the oonoentno sculpture. Sculpture very inegiilar in development, never 
very sharp; tips of umbones usually smooth; the rest of the shell concentrically 
wrinkled, ibe folds coarser, as a rule and less closely spaced upon the medial 
portion of the shell than upon the ventral, tending to flatten a little toward 
the margins of the lunule and the escutcheon where they abruptly disappear. 
Ligament entirely internal, the pit produced well beneath the umbones. 
Dentition delicate; anterior cardinal of right valve fused with the cardinal 
margin; posterior cardinal, laminar, somewhat cuneate, posterior dorsal 
margin bevelled to function as a later^; anterior dorsal margin of right valve 
suloate, the inner margin elevated medially; anterior cardinal of left valve 
elevated, laminar, the posterior cardinal very short and partially fused with 
the dorsal margm; margin of ligament pit elevated, simulating a tooth; 
anterior dorsal margin of left valve bevelled, the posterior sulcate, and the 
inner margin raised medially. Adductor scars relatively large Pallial 
Ime simple Inner margins not crenate 

Dimensions: Right valve: altitude, 2 6 millimeters, latitude, 2.5 milli¬ 
meters, semi-diameter, 0.8 millimeter; left valve: altitude, 2.4 millimeters; 
latitude, 2,8 millimeters; semi-diameter, 0 7 millimeter. 

Cotypea —U. S. Nat. Mus. Cat No. 360240. 

Type locality —4 miles southeast of Ploresvillc, Wilson County, Texas. 

Oeologic horizon —Cook Mountain formation (lower part of Claiborne 
group). 

CrassaUUttee {CraHnnella) aldriehx is the analogue in the Texas Eocene of 
Crassatellitee ( Craasinella) of Alabama. It is a smaller species than C. parva 
Lea with a more obtuse sculpture. The sculpture is not developed upon the 
umbones, as a rule, while in C. minor Lea the fine, sharp laminae are initiated 
at a very early stage. 

CrasmteUitee aldricht is restricted initsdistribution and never very abundant. 
I have the honor to name it for Truman H. Aldrich, Esq . long among the 
foremost of the Tertiary paleontologists. 

Family Cabditiuar 
Genus Venbricabdia lAunarck 

' Venericardia horatlana Gardner, n. sp. 

Figures 28, 29 

Shell rather small, thin, rudely c|uadrate, moderately inflated; obscurely 
flattened posterioriy. Umbones quite small, incurved, prosogyrate, acutely 
tapering, placed a little m front of the median vertical. Lunule minute, 
deeply impressed. Anterior end very broadly rounded; posterior dorsal 
margin obliquely sloping, rounding into the vertically truncate lateral ex¬ 
tremity; base line feebly arcuate. Tips of umbones reticulately sculptured; 
radials, excepting on weathered specimens, restricted to the dorsal posterior 
portion of the shell, most closely spaced posteriorly, not developed on the 
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extreme half or third of the shell; radiala usually 20 or 21 in number, moder¬ 
ately elevated near the umbones and showing a slight tendency to be nodose; 
inter-iaihals near the umbones broadly U-ehapM, the inorementals very 
fine and sharp and evenly developed in the ohaimels but not over-ridii^ tm 
radials; raduu sculpture away from the umbones sub-cutaneous; the inter- 
radials appearing as verv feebly incised lines; least feeble po^riorly; a 
scalloped incremental sculpture lowing family upon the ventral portion of 
the shell. Hinge plate moderately heavy. Li^Lment external, the area 
narrow and much produced. Dentition normal; anterior cardinal of rii^t 
valve nearly obsolete; medial cardinal heavy, asymmetrically cuneate, pos¬ 
teriorly produced, feebly striated transversely; posterior ri^ht cardinal slender, 
elevatra; anterior left (xirdmal short, stout; posterior cardmal much produced, 
relatively slender, the inner surface of the anterior and both the lateral 
surfaces of the posterior cardinal transversely striated. Characters of interior 
sharply defined by the slight thickenmg of the shell over the surface of the 
adherent mantle. Adductor scars very distinct, the anterior rudely reniform, 
the posterior semi-elliptical; pedal scar small but deeply impress^, directly 
dorsal to the antenor adductor. Palhal Ime simple, rather far removed from 
the ventral margin; iimer m argins strongly crenate. 

Dimensions: Altitude, 25.0 millimeters; latitude, 27.0 millimeters; semi- 
diameter, 9.0 millimeters. 

Holfdype. —U. 8. Nat. Mus. Cat. No. 360238. 

Type l^hty. —1} miles west of Sabmetown, Sabine County, Texas. 

Geologic horiaon .—Wilcox formation. 

Venericardta horahana is remarkable tor the quadrate outline, and the 
character of the sculpture. Beneath the outer shell layer, the radials are 
angular and persistent to the ventral margin; but in perfectly preserved 
specimens, they are almost entirely concealed by the epidermal veil. This 
epidermis is produced, at the lower maigin, a trifle beyond the layers beneath 
and the scalloping of this thin edge is remarkably sharp. 

Though obviously of the general group of V. plantcosla, this species is not 
approached very closely by any others. 

Venerlcardia trapaquara subsp. texalana Gardner, n. subsp. 

Figures 24-27 

1919. Venericardta trapaquara Harris (part). Bull. Am. Pal. 6: 81. 
pi SO, /. 7. 

Shell of only moderate dimensions, rather thin, rudely tri^nal to quadrate 
in outline, moderately^ inflated. Umbones gibbous, the tips incurved and 
proBOgyratc, anterior in position. Lunule mmute, depres^, sharply de¬ 
limited. Antenor extremity strongly bowed in front of the lunule; posterior 
dorsal margin gently sloping, rounding broadly into the vertically truncate 
lateral margin; base hne feebly arcuate. External surface sculptured with 
20 to 22 obscurely terraced radials, each crowned with a narrow, shi^lv 
serrate cord; inter-radial channels broadly U-shaped, sharply delimitM; 
microscopically sculptured by the down-curv^ mcrementals. Ligament and 
dental onaracters normal. Adductor scars less conspicuous than in the 
heavier forms. Ventral and lateral margms strongly serrate. 

Dimensions. Right valve: idtitude, 17.0 millimeters: latitude, 16.0 milli- 
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mototB; nnii*diameter, 7.6 milliineten; left valve; altitude, 17.0 millimeten; 
latitude, 16.6 millimeters; semi-diameter, 6.66 millimeters. 

HoUOype. —^Academy Natural Soieuoes, Philadelphia, 1^. 

Type locality. —Bla^ Shoals, Brasos ^ver, Texas. 

Geologic horiaon. —Ck>ok Mountain formation (lower part of the Claiborne 
group). 

This subapeoies is remarkable for the relatively number of ribs, and 
its sculpture is similar to that of V. natchttoches Harris, though the umtones 
are much lower. More perfect material may prove the subspecies to bo 
deserving of speoific rank. 

Forms from St. Augustine, obviously of this same group, are more com¬ 
pressed and develop only 16 or 17 radials. Juvemles from the environs of 
Sabinetown are apparently referable to this subspecies though they ate 
slightly more compressed than those from the type locality. 

SubgenuB Pleubouxrib Conrad 
Venerlcardia (Pleuromeris) leonensls Gardner, n. sp. 

Figures 38, 39 

Shell minute, solid, ovate-trigonal m outlme, moderately inflated. Urn- 
bones broadly round^, the tips proximate and nearly central; the smooth 
embryonic shell usually retained. Lunule relatively large, much depressed, 
sharply delimited. Dorsal margins converging at an angle of not far from 
45°; antenor extremity bowed ^ghtly in front of the lunule, posterior and 
ventral margins broadly rounded. External surface strongly fluted by the 
radials; radials 14 or 16 in number, as a rule, mmutely nodose, increasingly 
elevated ventrally; inter-radials broadly U-shaped, microscopically striated 
by the incrementals, wider toward the vcntrtJ margm than the radials. 
Ligament external, opisthodetic, lodged In a narrow groove, about one-fourth 
asTong as the p<»tcnor dorsal margm. Dentition rather dehoate for so sohd a 
shell; anterior right cardinal nearly obsolete; medial cardinal asymmetrically 
euneate, much produced, posterior right cardinal obsolete; right posterior 
dorsal margin modified to function as a lateral, left anterior cardinal short, 
deltoid; left postenor cardinal relatively slender, produced parallel to the 
dorsal margm, separated from the cardinal by a deep trigonal sub-umbonal 
socket; a narrow pocket in the posterior dorsal margin to receive the modified 
dorsal margin of the right valve; antenor dorsal margm near the extremity 
of the lunule slightly modified and received in a oorresponding groove in tho 
ri^t valve. Adductor scars relatively large. PaUial line simple. Inner 
margins coarsely crenate. 

Dimensions: Altitude, 2.2 millimeters; latitude, 2.0 mUlimetcrs; semi¬ 
diameter, 1.0 milh^ters. 

Holotype. —U. S. Nat. Mus. Cat. No. 369247. 

Type locality. —8 miles south of Jewett, l^n County, Texas 

Owlo^c honaon. —Cook Mountain formation (lower part of the Claiborne 
group). 

Venencardia leonenrie is smaller than Venericardta parva Lea and the ribs 
are less niimerous. V, parva Symmetrica DaD is qilite similar in outline 
though more compressed. If 1 have read the descnption and figure of V. 
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toriidens Hatris correctly, it is very close to lemensta, but thinner shelled and 
loss trigonal in outline. 

Venericardia le^mensis is known only from the type locality. 

Family Chamidae 
Genus Pseudociiama Odhner 

Psendochtma harrisi Gardner, n. sp. 

Figures 43, 44 

1919. Chama Tnonroen^iH Harris, Bull Am. Pal. 6: 130. pi /. 

Not Chattvi mimroenaiB Aldrich, 1903. 

Shell small, moderately heavy, rudely circular in outline; right valve evenly 
but not strongly inflated, the left attached valve much deeper Umbones 
twisted forwa^, conspicuously so m the left valve; the nepionic characters 
not preserved. Lunule and escutcheon not defined. External surface of 
nght valve sculptured with crowded lamellae, their free edges produced into 
spines, usually finer and longer upon the anterior portion of the shell; left 
valve not well preserved, apparently much more distantly sculptured. Liga¬ 
ment marginal, lodged m a deep groove produced to the tips of the umbones 
Dentition rude; the prominent flattened subumbonol process in the left valve 
received between amorphous corrugated ridges in the nght. Muscle scars 
large and prominent, the anterior elongated. Pallial line entire. Inner 
margins crenatc. 

Dimensions: Right valve; altitude, 14.5 millimeters; latitude, 16.5 milli¬ 
meters; diameter, 6. 0 millimeters. 

Ilolotype—V S. Nat Mus. Cat No 139451. 

Type locality —8 miles west of Enterprise, Clarke Co , Mississippi 

Geologic horizon ,—Lisbon formation (lower part of Ciaibome group) 

In sculptural characters, the species is much nearer to P, misstHitipptensiH 
(Conrad) than it is to P monroensin (Aldrich) The Vicksburg form, how¬ 
ever, is more closely and strongly spmose than any of the lower Claiborne 
Eocene forms under observation. 

I have the pleasure of naming the form in honor of Prof Gilbert D. Harris 
of Cornell University, who was the first to indicate the peculiarities of this 
species 

Family Lucikidae 
G enus Phacoides Blamville 
* Subgemis Parvilucina Dali 

Phmcoldes (Parvilucina) sabelli Gardner, n. sp. 

Figures 10-13 

Shell small, solid, moderately inflated, inequilateral. Umbones small but 
well rounded, the tips acute and direct^ forward; prominent by reason of 
their elevation, nearly oentral in position. Lunule rather large, abruptly 
depressed, protobly broader and more sharply defined in the left valve tnAn 
in the right. Esoutoheon exceedin^y narrow. Dorsal margin excavated 
at the lunule; anterior lateral mar^ broadly rounded or even obtusely 
angulated; posterior dorsal margin obliquely sloping, the lateral margin 
vertically truncate; base hne strongly arcuate, often obscurely angulated 
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posteriorly; posterior area flattened or even a little concave, dcflncd an 
obtuse k^l running from the umbones to the posterior ventral margin; a 
shallow groove sometimes discernible near the marmn. External surface 
smooth excepting for an incremental sculpture; and7 in exceptional indi¬ 
viduals, an exce^ngly fine radial lineation. Ijigament marginal, inset, the 
noove short, moderately deep, directed backward from the tips of the um- 
bonea. Dentition rather vigorous for so small a shell; anterior cardinal of 
right valve fused with the dorsal margin; posterior cardinal deltoid; anterior 
ocrainal of left valve broader and more elevated than the posterior, separated 
from it by a tngonal pit for the reception of the right posterior c^inal; 
right laterals short, rather stout, conic, with a groove ^tween them and 
the dorsal margins; receiving pockets of left valve correspondingly deep, 
their inner margins elevated. Adductor scars strongly impressed, the an¬ 
terior leniform, the posterior irregular m outline Pallial line entire; surface 
thickened and somewhat punctate over the area of the attached mantle. 
Inner majngins crenate. 

DixncnsionB: Right valve, altitude, 2.8 millimeters; latitude, 2.7 milli¬ 
meters; diameter, 1.0 millimeter. Left valve: altitude, 2.5 millimeters; 
latitude, 2.5 millimeters; diameter, 1.0 millimeter. 

Coiypea. —U. 8. Nat. Mus. Cat. No 369245. 

Type locfUtiy. —IJ nulcs west of Babmetown, Sabine County, Texas. 

(reoloQtc horiMon. —-Wilcox formation. 

Phacoides aaJbeUi is remarkable for the absence of any aculpture. It is 
restricted in its known distribution to the type locality. 

Family Diplodontiuak 
Genua Diplodonta Broun 

Diplodonta satez Gardner, n ap 
Figures 34, 35 

Shell small, rather compressed, rudely quadrate m outline. Umbones 
full but narrow, acute and feebly prosogyrate at their tips and overtopping 
the dorsal margins a httlc behind the median verticeJ. Anterior uorsiu 
margin more produced than the posterior, the anterior extremity obtusely 
truncate vertically; the posterior, obliquely truncate; base line broadlv 
arcuate. Lunulc and escutcheon not developed. External surface smooth 
excepting for a quite sharp concentric grooving restricted m some mdi- 
viduals to the anterior portion of the shell, in others developed upon the 
poatenor as weU. Lig^ent marginal, opisthodetio. Hinge apparenUv 
normal, though known only from tw left valve, left anterior cardinal bifid, 
the po^nor short and laminar, fused with the dorsal margin. Adductor 
scars and pallial line obsclire. Inner margins beveled. 

Dimenstons: Altitude, 7.2 millimeters; latitude, 7.0 millimeters; semi- 
diameter, 2.5 millimeters. 

Holotype.~V. 8. Nat. Mus. Cat. No. 369234. 

Type /ocaZtfy.--Three-fourthB mile south of Elkhart, Anderson County, 
Texas. 

Oedogic hcriecn. —Cook Mountain formation (lower part of Claiborne 
group). 

The angular outline is perhaps the most characteristic feature of this 
species. It is rather widely distributed in Anderson and Houston Counties 
Imt it has not been recognised elsewhere. 
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Family Lxftonioaii 
Genua Bosnia Philippi 


Bomla iiqMitaenBia Gardner, n. ap. 

Figure 9 

Shell small, thin, approximating a low iaoaoelea trian^, sl^tljr de- 
preesed medially; apical an^e about 110°. Poaterior dorsal margin ali|^^ 
higher than the anterior; lateral maTgina quite diarply rounded, base line 
nearly straight. Lunule and escutcheon not deflned. Ebctemal aurf^ 
radially grooved, the radii inclined away from the median veitical, leaving 
a small medial arc devoid of radial sculpture; radials sufficiently strong 
upon the anterior and posterior areas to flute the inner surface; a micro¬ 
scopically fine concentric striation developed over the entire disk. Interior 
filled with a hard matrix conoeijing the characters of the hinge and adductor 
and pallial scars. 

Dimensions: Altitude, 5.0 millimeters; latitude, 6.6 millimeters. 

Holotype. —U. 8. Nat. Mus. Cat. No. 360237. 

Type locality .—3 miles southeast of Ziqiata, Zapata County, Texas. 

Geologic Aortson.—'Cook Mountain formation (lower part of Claiborne 
group). 


Bomia aapataenata is the analogue in the Cook Mountain in Texas of Bcmia 
iaocelea in the McBean formation in Georgia, and Bomia acirUiUata Dali in 
the Gosport sand. The sculpture of the Texas species approaches more 
closely to that of B. sctrUtUala but it is neither so fine nor so !^r|p and covers 
a greater portion of the surface. 

The typo is unique. 

Family Tellinidae 
Genus Tsllina Linnaeus 


TelUna makelloidea Gardner, n. sp. 

Figures 41, 42 

Shell very thin and fragile, about twice as broad as it is high; anterior 
portion much produced and evenly rounded; {losterior end very short and 
obscurely rostrate. Umbones small, rising but little above the dorsal margin, 
strongly posterior, being only about half as far from the posterior extremity 
as they are from the anterior. Tips of umbones acute and inclined to be 
opisthogyrate. Posterior dorsal margin more steeply declining than the 
anterior; base line feebly arcuate; an inconspicuous but well defined fold, 
uniform in development from the umbones to the lower rostral angle. Ex¬ 
ternal surface smooth excepting for incrementhls, strongest toward the 
ventral margin and, particularly, upon the rostral area. Tipunent external, 
opisthodetic, the area linear, lanceolate, and extending for about half the 
length of the posterior dorsal margin. Hinm characters unknown. Adduc¬ 
tor soars very obscure, as might be expected in so thin a shell. Rostral fold 
indicated on the casts by a rather sh^ ridge. Pallial sinus not observed. 

Dimensions: Altitude, 14.6 millimeters; latitude, 28.5 millimeters; diam¬ 
eter, 6.2 millimeters. 

Holotype. —U. S. Nat. Mus. Cat. No. 369246. 

Type locality. —Three-fourths mile south of Elkhart, Anderson County, 
Texas. 
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Otologic horiaon .—Cook Mountain fonnation (lower part of Claibome 
group). 

The type ia a partially calcified cast with portions of the shell still adhering. 
The maxunum diameter is at some little distance in front of the beaks. 
TeUina cynogloaeula of the Claibome is similar in outline but is smaller and 
more stron^y sculptured concentrically. 

The species is restricted in its known distribution to the environs of the 
type locality. 

Family Corbulidab 
Genus CoRBm.A Brugui4re 
Subgenus CABYOCORBUI.A Gardner 

Corbula (Caxyocorbula) engonatoides Gardner, n. sp. 

Figures 30, 31 

Shell small, the right valve slightly larger than the left, notably com* 
pressed, rather solid, rudely rectan gular in outline; rostrate posteriorly, the 
rostrum acutely angular, sharply pinched and shghtly produced at the ex¬ 
tremity; area ^tween the rortnim and the raised margm of the escutcheon 
concave. Umbones low, somewhat antenor in position, flattened upon 
their summits, incurved and proaogyrate, the umbo of the right valve 
slightly in advance of that of the left. Lunulc not differentiated. Es¬ 
cutcheon well defined both by the raised margin and the sharp change in 
the direction of the incrementals, wider m the right valve than in the left. 
Dorsal margins gently sloping; anterior extremity well rounded, the posterior 
extremity obliquely truncate between the keels; base line nearly horisontal, 
feebly constricted in front of the produced posterior keel. External sculpture 
absent or very feeble upon the dorsal portion of the shell, developed upon 
the medial and ventral portions in the form of very heavy concentric folds, 
often with a fine secondary concentric stnation; concentric sculpture very 
strong on crossing the keel, continuing across it to the margm of the es¬ 
cutcheon, becoming laminar toward the ventral margin, and reduced to in¬ 
crementals upon the escutcheon. Ventral margin of rij^t valve incurved 
and overlapping the left. Ligament very short, inset, opisthodetic. ^ Hinge 
normal; the single cardinal in the right valve moderately stout, conical, re¬ 
ceived in a correspondingly deep-subumbonal pit in the left valve; a dentate 
process developed behind the ligament support of the left valve but no true 
teeth. Interior more or less thickened m the adults. Muscle scars promi¬ 
nent. Pallial line distinct, obscurely truncate posteriorly but not sinuated. 

Dimensions: Right valve: altitude, 5 3 millimeters; latitude, 8 5 milli¬ 
meter; diameter, 2.4 millimeters; left valve: altitude, 4.5 millimeters; 
latitude, 7.5 millimeters; diameter, 2.5 millimeters. 

Cotypea.—V. S. Nat. Mus. Cat. No. 369260. 

Type iocaliti/.—<&nithville, Bastrop County, Texas. 

OtoUtgie horizon.—-Cook. Mountain fonnation (lower part of the Claibome 
group). 

Corbula engonatoidea is present in the lower part of the Claibome group of 
Wautubbee, Mississippi, and has been confu^ with C. tngonata CoimS^ 
a Vicksburg speoies. The earlier form has a much more decided aeulptucfi. 
The keel of C. engonata is distinct but it is not acute. In C. engonatoidea it 
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18 not only acute, but, toward the ventral margin, diarply piiiohhd. Direotly 
in front of the keel, in the adult, there is a alight constriction of the bdaal 
margin while the area behind it is deddedly concave. Neither the basal 
constriction nor the posterior depression have been observed in the Vioka- 
buig fonn. The concentric sculpture, as a rule, is initiated later in C. 
engonaUndes and is more pronounced. The very faint radial sculpture of 
the C. harroiiana type which is usually discernible behind the ked of C. 
engonata has not been detected upon its progenitor, 

Corbula (Caryocorbula) augustae Gardner, n. sp. 

Figures 32, 33 

Shell small and very fragile, strongly incquivalvo, the right valve much 
hi^cr than the left and overlapping it ventrally and posteriorly. Right 
valve elevated trigonal in outline; the left, transversely ovate; right valve 
acutely rostrate posteriorly; a secondary keel developed at the margin of 
the escutcheon, the area between them depressed. Frodissoconch smooth 
and thick, capping the umbones as m C. iexana Gabb. Umbones set a 
little in front of the median v^ical, the right much more elevated than the 
left. Lunule not defined Escutcheon smooth and rather narrow, produced 
the length of the dorsal margin. Anterior end well rounded from the um¬ 
bones to the base; posterior extremity m right valve vertically truncate, 
acutely rounded m the left; base line arcuate External surface of ri^t 
valve concentncally furrowed from the prodiasoconch to the ventral margin, 
the rugae ovemdmg the keel and persisting to the margm of the escutcheon, 
though with dunimshed strength; concentric furrows upon left valve, coarser 
and fewer in number, weakening toward the anterior and posterior dorsal 
margins. Ligament ^ort, inset; the support in the right valve relatively 
prominent. Right cardinal slender, a fallow groove near the ventnd 
margin of the right valve for the reception of the edge of the left. Muscle 
scars not conspicuous Pallial Imo entire, obscure. 

Dimensions: Right valve, altitude, 6.0 millimeters; latitude, 7.0 milli¬ 
meters; diameter, 3.0 millimeters. Left valve: altitude, 4.5 millnneters; 
latitude, 5.7 millimeters; diameter, 2.0 millimeters. 

Coiyp€8—\J, S. Nat. Mus. Cat. No. 369242. 

Type locahiy -Augusta, Houston County, Texas. 

Cteologtc hartzon~<k)ok Moimtain formation (lower part of Claiborne 
group). 

The right valve strongly suggests a delicate C amithviUeneis Harris but 
tbe left valve with its coarse concentric sculpture is quite distmot from the 
high, inflated, feebly soulpturod left valve of Harris's species. 

Family Rinoiculidae 
Genus Rinqicula Deshayes 

RingicuU trmpaquaim subsp. deussani Gardner, n. subsp. 

Figure 40 

Shell small, solid, rather squat; the aperture a little more than half the 
altitude of the entire shell. Whorls approximately five in number; those of 
the conoh and protoconch not sharply differentiated; initial turn largely 
submerged, the succeeding volution becoixiing ipadually higher and more 
inflated; beginning of conch probably indicated by the narrow posterior 
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tabulation introduced near the opening of the third whorl; whorls of spire 
trapesoidal in outline, the body broadly rounded. Surface sculptured with 
a relatively broad and deep sulcus near the posterior suture and nine or ten 
lineal sulci upon the body; area directly in front of the postcnor sulcus 
smooth. Aperture oblique, constricted behind; pcnstomc he^ivily choused; 
outer lip slightly patulous, teminal varix wide and heavy, continuous with 
the parietal wa^ both anteriorly and posteriorly, serrate excepting along 
the margins of the siphonal exits. Columellar folds heavy, three in number; 
the posterior, posteriorly inclmed, placed directly behind the abrupt con¬ 
striction of the body, the medial nearly honaontal and very close to the 
marginal anterior plait; both the meurrent and excurrent siphonal notches 
rather broad and deep. 

Dimensions: Altitude, 2.5 millimeters; maximum diameter, 1 0 milli¬ 
meters. 

Holoiype —XJ. S Nat. Mus. Cat. No 369236. 

Type loccdtiy ,—4 miles southeast of FloresviUe, Wilson County, Texas. 

Geologic horizon .—Cook Mountain formation (lower part of the Claiborne 
group). 

The subspecies deitssent differs from Ringicida trapaqiiaraj strict sense, 
in the absence of spiral sculpture over the posterior portion of the body. 
The sulci are often not developed, at least upon the early whorls of the spire, 
in R irapaquara s s. but m the subspecies this character persists to the adult 
stage. The subspecies has been confused with Ringicula biplicata Lea, a 
similarly sculptured form but more slender and decidedly less calloused 
about the aperture 

Family Limnaeiuae 
Oenus Planorbih Mtiller 

Planorbis ondersoni Gardner, n sp. 

Figures 36, 37 

Shell small, exceedingly thin, discoidal, depressed on the umbilical, and 
to a lesser degree, on the apical surface. Whorls five in number, the two 
earliest mcluded in the protoconch; first whorl of conch -constricted at its 
opemng and depressed below the plane of the protoconch, later whorls in¬ 
creasing rather rapidly in diameter and altitude; body relatively high, 
broadly rounded along the periphery, obtusely rostrate on both the apical 
and uinbihe>al surfaces. Surface sculpture not developed. Aperture roni- 
form, adnate to the body wall upon the inner surface; less produced and 
more sharply rounded antenorly than posteriorly. Umbilical surface 
funncl-^p^ and somewhat scalariform, revcalmg all of the obtusely 
cannated posterior extremities of the component whorls. 

Dimensions: Altitude, 1.0 millmietcr; maximum latitude, 2.2 millimeters; 
latitude, at right angles to maximum latitude, 2.0 millimeters. 

Iloloiype. —U. 8. Nat. Mus. Cat. No. 360235 

Type locality.—Three-ioixrthR of a mile south of Elkhart, Anderson County, 
Texas. 

Geologic horizon.—^Cook Mountain formation (lower part of the Claiborne 
group). 

This fresh-water genus has not been prt'viously reported from the Eocene 
of Texas. It is fairly common at the single locality at which it is represented. 
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Figurei 1-4. (ktrea duvali Oardner, n. sp. (p. 3M). 

1, Interior of left valve (ootype); altitude, 10.5 millimeterB; latitude, 5.05 milli¬ 
meters 

2. Interior of right valve (ootype); altitude 10.6 millimeters; latitude, 6.1 mllli- 
nwten. 

8. Extenor of right valve (ootype); altitude, 10 6 millimeters; latitude, 6 1 milli¬ 
meters. 

4 Exterior of left valve (cotype); altitude, 10 5 millimeterB,* latitude, 6.05 milli¬ 
meters. 

Figure 5. Leda irxviiait Gardner, n. sp (p. 863). 

Dorsal view of double valves (type); latitude, 4D millimeters; diameter, 2 1 mil¬ 
limeters 

Figure 6 Ledajetoetti Gardner, n. sp. (p 368). 

Exterior of right valve; altitude, 3.8 millimeters; latitude, 6.2 millimeters. 

Figures?, 8 LedaotoAtaGardner, n sp. (p.864). 

7. Exterior of left valve (type); altitude, 8Ji millimeters; latitude, 60 millimeters. 

8. Dorsal view of double valves (type), diameter, 2 6 millimeters. 

Figure 9. B&mia tapaitunaxi Gardner, n sp (p 374). 

Exterior of right valve (type); altitude, 6i) millimeters; latitude, 6.6 millimeters. 

Figures 10-13. Phacoide* (Pannlueina) sabefft Gardner, n sp. (p. 372). 

10. Interior of left valve (ootype); altitude, 2.5 millimeters; latitude, 2Ji milli- 
meters. 

11. Exterior of nght valve (ootype); altitude, 2S millimeters; latitude, 2.7 milli¬ 
meters, 

12. Interior of right vidve (ootype); altitude, 2.8 millimeters; latitude, 2.7 milii- 
meteiB. 

13. Exterior of left valve (ootype); altitude, 2 5 millimeters; latitude, 2.5 milli¬ 
meters 

Figures 14-17, Crassafriittos (Crasainelia) oldn'cAt Gardner, n sp (p 368) 

14. Interior of right valve (ootype); altitude, 2 6 millimeters; latitude, 2.5 milli¬ 
meters 

15. Exterior of right valve (ootype); altitude, 2 6 millimeters; latitude, 2 5 milli¬ 
meters. 

16 Interior of left valve (ootype); gltitude, 2 4 millimetera; latitude, 2.8 milli¬ 
meters 

17. Exterior of left valve (ootype); altitude, 2.4 millimeters; latitude, 2 3 milli¬ 
meters 

Figures 18,10. CraaiaMitea {Craarinella) pUleina Gardner, n. sp. (p. 368). 

18. Interior of right valve (type); altitude, 2^ millimeten; latitude, 2 76 milli¬ 
meters. 

10. Exterior of right valve (type); altitude, 2.6 millimeters; latitude, 2 76 milli¬ 
metera. 

Figures 20, 21. Barbaiia dauaaanx Gardner, n. sp. (p ‘805). 

20. Interior of right valve (type); altitude, 11.0 millimeters; latitude, 17 7 milli¬ 
meters. 

21. Exterior of right valve (type); altitude, 11 6 milUmetera; latitude, 17.7 milli¬ 
meters. 
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FigUTM 22, 28. VerHcardia «atox Gardner, n. ap. (p 307). 

22. Interior of left valve (type); altitude, 30 millimeters; latitude, 3.0 milli¬ 
meters. 

28. Exterior of left valve (type); altitude, 3 0 millimeters; latitude, 3 j 0 millimeters. 

FiKures 24-27. Fensn'cardta trapaquara subsp texalana Gardner, n subsp. fp. 370) 

24. Exterior of right valve (cotype); altitude, 17.0millimeten; latitude, 16 j 0 milli¬ 
meters. 

25. Interior of right valvo (eotype); altitude, 17 0 millimeters; latitude, 16 0 milli¬ 
meters. 

28. Exterior of loft valve (cotypo); altitude, 17.0 millimeters; latitude, 10 5 milli¬ 
meters. 

27. Interior of left valve (ootype); altitude, 17.0 millimeters; latitude, 10.5 milli¬ 
meters. 

Figures 28, 20 Venerteardia koratiana Gardner, n sp (p 360) 

28. Interior of left valve (type); altitude, 25.0 millimeters; latitude, 270 milli¬ 
meters. 

20 Extenor of left valve (type); altitude, 25D millimeters; latitude, 27 0 
millimeters. 

Figures 30, 31 Corbula (Caryocorbida) engonatotdea Gardner, n sp. (p 875) 

30. Exterior right valve (ootype); altitude, 5 3 millimeters; latitude, 8Ji milli¬ 
meters. 

31. Interior of left valvo (ootype); altitude, 4.5 millimeters; latitude, 7 5 milli¬ 
meters. 

Figures 32, 33. Corbula {CaryocoH)ula) augwtlae Gardner, n. sp. (p. 370). 

32 Exterior of nght valve (eotype); altitude, OX) millimeters; latitude, 7 0 milli¬ 
meters 

33. Exterior of left valve (ootype); altitude, 4 5 millimeters; latitude, 5 7 milli¬ 
meters. 

Figuxes 34, 35. Dxplodonia tofex Gardner, n. sp (p 373). 

34. Exterior of left valve (type); altitude, 7 2 millimeters; latitude, 7 0 millimeters 

85. Interior of loft valve (type); altitude, 7 2 millimeters; latitude, 7 0 millimeters 

Figures 80, 37 Planorbta anderBoni Gardner, n. sp. (p 377). 

30 Umbilical view (type); maximum diameter, 2.2 millimeters; diameter at right 
angles to maximum diameter, 2.0 millimeters. 

37. Apertural view (type); altitude, 10 millimeter. 

Figures 38, 30 Fenertcardta (Pfsuromem) Uonenna Gardner, n. sp (p 371) 

88. Extenor of right valve (type); altitude, 2 2 millimeters; latitude, 2 0 milli¬ 
meters. 

30. Interior of right valve (type); altitude, 2 2 millimeters; latitude, 2X) milli¬ 
meters. 

Figure 40 Atn^'ctda frapo^tiara subsp deussent Gardner, n subsp (p 376). 

Apertural view (type); altitude, 2J1 millimeters; diameter, 1 0 millimeters 

Figures 41, 42. TeUxna makeUatdes Gardnotf n sp. (p 374) 

41. Posterior view of double valves (typo); diameter, 5.2 millimeters. 

42. Exterior of left valve (type); altitude, 14X1 millimeters; latitude, 28A milli¬ 
meters. 

Figures 48, 44. Pteudochama harnsi Gardner, n. sp (p 372) 

48. Eirterior of nght valvo (type); altitude, 14 5 millimeters; latitude, 10 5 milli- 
meters 

44. Interior of right valve (type); altitude, 14X} millimeters; latitude, 10.5 milli¬ 
meters. 
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SCIENTIFIC NOTES AND NEWS 

David White, who has been serving as Chairman of the Division of Geology 
and Geography of the National Rese^h Council for the past three years, has 
returned to his former position in the U. S. Geological Survey. 

E. O. Ulrich, of the U. S. Geological Survey, sailed for England late in 
June and will spend about six weeks in Europe. 

Eugene Stebinoer, formerly geologist in the U. S. Geological Sun^ey and 
at present engaged in commercial geologv with offices at Buenos Aires, 
Argentina, recently visited Washington onhis way to Europe. 

W. P. Woodring, of the IJ. S. Geological Survey, has accepted an appoint¬ 
ment as Professor of Invertebrate Paleontology at the Catifomia Institute of 
Technology at Pasadena, to take effect in September. 

Frank Reeves has been granted leave from the U. S. Geological Survey 
for four months to do commercial work in petroleum geology m Cana^. 

F. L. Ransome, formerly geologist of the U. S. Geological Survey, has 
resigned from the faculty of the University of Arizona and has accepted the 
Professorship of Economic Geology at the California Institute of Technology, 
Pasadena. 

M. N. Short, of the U. S Geological Survey, has been appointed Ijecturer 
in Mining Geology at Harvard University during the absence of Professor 
(jraton on his sabbatical year. 


^tiituarp 

Doctor Ekwin 1<'. Smith, a member of the Academy, a (UstmKuishod ecientiet 
of the Department of Agriculture and internationally known plant patholo- 
giet, died at his home in Washington, D C., April 6, 1927. Dr Smith was 
bom at Gilbert Mills, N. Y., Jan 21, 1854, but early removed to Michigan, 
whore he obtained his umversity training and liv^ until he came to the 
Department of Agriculture in 1886. At that time but little attention was 
given to plant diseases and few believed that bacteria were the cause of 
them. Long before the end of Dr. Smith’s 40 years of diligent scrvico, he 
was recognized as one of the foremost plant pathologists in the world and 
leader in a branch of science which now exceeds in number of workers any 
other branch of botanical endeavor in this country. Dr. Smith was the author 
of a three-volume monograph on Bacteria in Relation to Plant Diseases 
and An Introduction to Bacterial Diseases of Plants, besides a vast number 
of contributions in scientific journals. One of his most important contribu¬ 
tions to science and one which attracted world-wide attention was his work 
on certain plant cancers. He proved that these were caused by bacteria, 
and suggest^ the probability that animal cancers were also of bacterial 
origin, pointing out the striking analo^os between the tumors of plwts and 
animals. Besides his direct contributions Dr. Smith forwarded science by 
the help and enoouranment ho gave to a generation of younger workers. 
Ho was president of the Society of American Bacteriologists in 1906, of the 
Botaoiem Society of America m 1910, of the American Phytopatbological 
Society in 1916, and of the American Society for Cancer Research in 1924. 
At the tunc of his death be was in charge of the Laboratory of Plant Pathology 
in the Bureau of Plant Industry. 
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CHEMISTRY .—The element *‘mo8andrum" of J. Lawrence Smiths 
Roger C. Wells, U. S. Geological Survey. 

Before the discovery of the rare earth element illiniinn by Hopkins* 
American chemists sometimes lamented the fact that no elonents had 
been discovered in this country. It is true that Hillebrand had 
collected helium from uraninite but he did not recognize it as a new 
element. A few claims had been made but not substantiated. On 
the other hand, it is well known that J. Lawrence Smith definitely 
claimed the discovery of a new element in samarskite, which he called 
“mosandrum,” but the fact that this name is not in the present list of 
elements tacitly suggests to most people that Smith did not find a new 
element. As a matter of fact he undoubtedly had at least one new 
element, jjerhaps three, in a certain fraction of “cerium earths,’’ but 
his name “mosandrum’’ failed to hold for any of these elements on 
account of a peculiar combination of circumstances. Too many 
chemists were claiming new elements at that particular period and in 
the mix-up of conflicting claims Smith, Delafontaine and Soret “lost 
out,’’ though each was dealing with material containing new elements, 
as shown by subsequent developments. 

Smith’s well known method for determining the alkalies is a good 
one but the method he used for analyzing samarskite, a mineral con¬ 
taining a great variety of elements, has smce been found to be incom¬ 
plete and to yield imperfect separations of some of the constituents. 
For example, calcium and lead were apparently not found by him. As 
he was one of the first to study the rare earths of samarskite his prepa- 

^ Published by permission of the Director, U. S Geological Survey. Received July 
2,1«7. 

■ Ind. Eng. Chem , News edition, Mar 20, 1026; Jour Franklin Inst 904: 1. 1027. 
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ratione containing a supposed new earth were naturally less pure than 
those made by later investigators. 

In spite of the shortcomings just mentioned reasons can be advanoed 
for giving Smith credit for the discovery of samarium, and probably 
also of gadolinium and possibly europium. Working on earths ob¬ 
tained from samarskite in 1877 he modestly claimed the discovery of 
only one new element, which he diortly afterwards named mosandrum. 
It should be recalled that the only elements of the rate earth group 
recognized in 1877 were yttrium, cerium, lanthanum, didymium, 
erbimn and terbium. But about the same time Delafontaine thouf^t 
that he had found a new earth in '‘yttria,'' the element of which he 
named philippium, and another in “didymia,'* whose element he 
named decipium, so that when he and Marignac hesitated to recognize 
"mosandrum,” the weight of their authority and the uncertainties of 
the questions involved left the identity of "mosandrum” in doubt. 

Smith sent a communication to the French Academy* in September, 
1877, (which was, however, not read until the next July) in which he 
stated that the "cerium earths” extracted from samarskite contained 
an earth (about 3 per cent of the mineral) which he regarded as new, 
if it was not terbimn, which Delafontaine thought it might be. 
Its molecular weight was 327. It was more soluble in dilute nitric 
acid than ceria, also in an alkaline solution through which chlorine is 
passed. It differed from didymia in color and in the fact that its 
solutions showed no absorption spectrum, and from lanthana in color 
and in the great ease with which its salts are decomposed by heat. 

Shortly afterwards he proposed the name mosandrum for the new 
element. 

In the lig^t of present knowledge the element thus claimed by Smith 
could only be samarium, e\m>pium or gadolinium, as Smith was not 
considering the yttrium group. Let us see what happened in the 
next few years. Smith generously distributed samples of the earths 
extracted from samarskite to several American and French chemists 
for any further studies they might wish to make. 

Delafontaine and Marignac criticised Smith’s announcement of a 
new element adversely,^ but it must be remembered that they were at 
that time strenuously engaged in establishing their own claims to the 
discovery of new elements.' 

* Aoad. Mi. C. ». 87: 146. 1878. 

* Dxlafontainb, Acad. aci. C. R. 87: 600 1878; MARiaNAC, idm. 87: 281. 1878. 

* Dblafontainb, Arch. sci. phys. nat. 61: 273 1878; Aoad. aoi. C. R 87; A90. 

1878; Maeiqnac, Arch. soi. phys. nat. 64; 07. 1878; Acad. ici. C, R. 87: 078. 1878. 
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In the yean intervening between 1878 and 1886 Lecoq de Boisbau- 
dran, through fractionations, accompanied by spectrosoopic study, of 
earths associated with “didymia,” found, characterized and named 
samariTim* (from the mineral samarskite). He said, "1 think I should 
state here that the recognition of the new metal is the fruit of the in¬ 
dependent researches of several persons. To each should eventually 
be attributed his just share in the discovery.” These “unnamed 
persons” were J. Lawrence Smith, Delafontaine, Soret, and Marignac. 
The name mosandrum might have been applied to the element that 
was designated samarirun, although liScoq de Boisbaudran made no 
mention of Smith’s element at the time he proposed the name 
samarium. 

In the same period Marignac isolated the oxide of a metal, Ya, that 
he supposed might be the element claimed by Smith.^ His methods 
included fractional decomposition of the nitrates by heat and fractional 
precipitation of the sulphates by potassium sulphate. Smith had also 
used these methods but Marignac repeated the operations many times 
and, as Crookes showed by means of a characteristic phosphorescent 
spectrum, his product, Ya, was pure, whereas that of Smith was impure. 
The same fraction containing Ya was also prepared by Crookes. The 
element Ya was later named gadolinium.' It might possibly also have 
been considered to be mosandrum. 

Finally, in 1886, some material that had been prepared by Smith in 
Louisville several years before was examined by Lecoq de Bois- 
baudran,' who actually found in it, after removing didymium, both 
samarium and gadolinium, with some terbium, thus substantiating in 
a remarkable way Smith’s original claim of a new element in 
samarskite. 

Europium was not characterized until afterwards but may have been 
present as part of the “samarium.” It is not easy to say who really 
discovered europium. 

It must be adi^tted that Smith recognized a new earth in samankite, 
but he did not obtain it in a pure state. For that matter, however, 
the first preparations of yttria, ceria, didymia, terbia, erbia, ytterbia, 
samaria, and holmia were ail later shown to be impure, although they 
were credited to their discoverers as new. 

' Lmoq di Boubaudban, Aoad. mi C. R. 88: 332; 88: 212. 1879. 

' Mabionao, Aead. nI. C. R. 90: 890. 1880; idem, 108: 040. 1880; Gbooebb, idem., 
108: 040. 1880. 

* Lbcoq db Boibbaudban, Aoad. mI. C. R. 108: 002. 1880. 

* Lbooq db Boibbaudban, Aoad. aei. C. R. 108: 047. 1880. 
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It required the spectroscopic work of Lecoq de Boisbaudran to 
isolate samarium, and he is generally recognized as its disooverv in 
spite of his credit to several other unnamed persons. On the other 
hand, the spectroscopic work of Crookes established the identity of 
gadolinium but its discovery is generally credited to Marignac. Smith 
and Crookes should share to some extent in that honor. 

Marignac on several occasions insisted that Smith’s element could 
not be either of those claimed as new by himself or Ddafontaine 
(philippium, decipium, and YJ, because its oxide was supposed to be 
yellow. But Smith did not say that his new earth was yellow; more¬ 
over, he says that its salts show no absorption spectrum. One cannot 
help feeling that Marignac’s insistence that Smith’s earth was yellow 
had more weight than it should have had in discrediting Smith’s real 
discovery. Smith may have realized that color is a deceptive guide, as 
Hfnftll quantities of foreign oxides show strongly in the colorless earths. 
On the other hand, it was only after Soiet’s spectroscopic study that 
Smith had sufficient confidence to advance the definite name mosan- 
drum for the element he claimed as new. 

When aU the facts are considered, it appears that J. Lawrence Smith 
should be given credit for recognizing the existence of a new element 
in samarskite, although his own preparations were impure and his 
characterization of the element was indefinite. The element he named 
'‘mosandrum” was in fact not one but at least two elements later given 
the new names samarium and gadolinium. 

MINERALOGY— Seridte-Umilile pseudomorpha c^ter orihodase from 
Bolivia.^ Earl V. Shannon, U. S. National Museum. 

The following description pertains to some very interesting speci¬ 
mens in the collection of the late Frederick A. Canfield of Dover, N. J., 
which is now in the National Museum. The specimens were collected 
personally by Mr. Canfield in 1886 while he was in charge of the mines 
of the Roy^ Silver Mines of Bolivia, Limited. There are several 
examples of the material in the collection (Original Numbers 1650, 
6138,6140) and others were contained in the duplicate material from 
the Canfield collection purchased from the estate by the Mineralogical 
Museum of Harvard University. 

The specimens bear the label "Turquois? ps. after orthoclase in 

^ Published hv permiuion of the Acting Secretary of the Smithsonian Institution. 
Reodved August 2, 1027 
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porph}^, Real Socavon,Potosi, Bolivia, ” and an additional memoran¬ 
dum on one of the labels states that "these crystals have never had a 
complete analysis. The late L. C. Bierwirth found that they were a 
phosphate of alumina.’’ The crystals in question consist of pale to 
deep turquoise-blue pseudomorphs after orthoclase phenocrysts 
sparsely scattered through a liighly altered quartz porphyry. The 
groundmass is a pale buff mass of sencitic material containing scat¬ 
tered minute crystals of pyrite. The original embayed crystals of 
quartz are unchanged and the porphyritic structure of the rock is 
perfectly retained. The larger orthoclase phenociysts are now entirely 
composed of the turquoise-blue material. These are either simple 
cr3rstal8 or Carlsbad penetration twins. They are thick tabular 
parallel to the (010) pinacoid and are somewhat longer than broad 
reachmg extreme dimensions of 83 X 22 X 7 mm. The crystal habit 
is usual, the only forms represented being the pinacoid b(OlO), the 
prism ni(llO), the base c(OOl), and the back dome i/(201). Coming, 
as they do, from the walls of a tin vein, these are strongly reminiscent 
of the perfect Carlsbad twin jiseiidomoqihs of cassiterite after ortho¬ 
clase, from the walls of tin veins in Cornwall, which are to be found in 
old collections. 

The feldspar phenocrysts of intermediate size are not twinned and 
range in constitution from those consisting of an outer crust of blue 
material surrounding a core of sericite, often stained brown by iron, to 
masses of soft white sericite including only a grain or two of blue 
substance, llie smaller phenocrysts, probably originally pla^oclase, 
are now silky white sericite without any of the blue material. 

Several of the broken or imperfect pscudomoiphs were detached 
from the matrix for study. When these were crusheil they were found 
to contain small perfect euhedral crystals of ursenopyrite, pyrite and 
quartz in a soft and lustreless blue groundmass. The whole mass was 
ground and screened and the <iuartz and sulphides separated with 
methylene iodide-bromoform heavy solutions. Ihe blue material was 
further separated into heavier and ligliter fractions. It was hoped 
that the blue mineral could be isolated for analysis by this method, but 
microscopic examination of the best concentrates which could be pre¬ 
pared in^cated this to be impracticable, 'ihe purihed material con¬ 
sisted of scattered blue grains in an abundant matrix of aggregated 
grains of sericite. Mechanical separation proved impossible and 
neither blue mineral nor matrix were attacked by boiling 1:1 hydro¬ 
chloric acid. When the material was fused with sodium carbonate and 
dissolved in nitric acid, the solution reacted strongly for phosphoric 
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add witih ammonium molybdate reagent. 'When ignited it turned 
brown, and when the brown material was digested in add the solution 
contained aluminum but gave no reaction for copper. 

Under the microscope the determination of the optical properties ia 
diffiotilt owing to the small sire of the grains of the blue material, their 
aggregate character, and the confusion with the intergrown seridte. 
Determination of the refractive indices is especially difficult but the 
mean index, is about 1.664. The birefringence is moderately low 
and the grains perxiendicular to an optic axis do not extinguish in 
white light but owing to the high dispersion give fd>normal blue and 
liver-brown colors. The mineral is biaxial and negative, with 2V 
very small. The dispersion, r<o, is very strong. There is a 
suggestion of imperfect cleavage in one direction and the grains are 
distinctly pleochroic with X colorless, Y and Z blue. These optical 
properties differ from those given by Larsen for lasulite in that the 
indices are higher and the axial angle is smaller. The mineral agrees 
with lazulite in dispersion, optical dgn, and pleochroism. The optical 
properties other than sign agree more nearly with turquoise but that 
mineral is optically positive. This difference and the fact that no 
copper could be detected support the identification of the blue phos¬ 
phate as lazulite. The hi^er indices and smaller axial angle are 
doubtless traceable to difference in composition between this Bolivian 
material and the ordinary Georgia lazulite upon which the data in 
Larsen’s tables are based. 

The possibility that the mineral is an abnormally biaxial man- 
ganapatite was considered but rejected. After long boiling with 1:1 
nitric acid the blue material was not dissolved, and the extract gave a 
barely perceptible manganese color with ammonium persulphate. 
The extract reacted for phosphoric acid but this is doubtless due to a 
small amount of apatite of ordinary character which occurs as minute 
grains and prisms scattered through the sericitic material. 

PALEONTOLOGY .—A new early Ordovician efponge fauna.^ R. S. 

Babbler, U. S. National Musemn. 

Although a few individual species are fotmd sometimes in great 
numbers, Paleozoic ^nges are comparatively rare. The discovery of 
an entirely new fauna comprising two families, one of them represented 
by five new genera, is therafore of tmusual interest. This exceptional 


' Baooired July 25, 1027. 
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aasemblage of new sponges was discovered in early Ordovician rocks 
of Chazyan age by Messrs. H. G. Clinton and Percy Train of Man¬ 
hattan, Nevada, two enthusiastic students of the geology of this state, 
who transmitted the specimens to me for determination and presented 
a generous set to the U. S. National Museum upon condition that they 
be described. The exact locality of these new eptonges is in Mc^Ion- 
nigal Canyon, about 10 miles west of the Devil’s PunchBowl in Moni¬ 
tor Valley and about 60 miles north of Manhattan, Nevada. 
According to Mr. Train, the limestones outcropping here are several 
thousand feet thick and form the main backbone of the Monitor Range 
on the west side of the valley. All the new sponges occur near the 
valley floor in the lower few hundred feet of the series. 

The specimens are found in somewhat shaly limestone, often 
attached to thin fossiliferous layers containing brachiopods, trilobites, 
and other invertebrates of decided Chazyan aspect. Among the 
various forms of trilobites noted, several are new species of exceptional 
interest, and one occurs abundantly which upon close study cannot be 
distinguished from Pliomeropa barrandei Billings, originally described 
from the Chazyan of Newfoundland. Curiously enough, most of the 
sponges belong to the family Archaeoscyphidae, hitherto represented 
only in strata in the easternmost portion of North America. 

As Messrs. Clinton and Train have a considerable number of these 
new sponges which they wish to send out to students, they have asked 
me to issue this preliminary note in advance of a more detailed, illus¬ 
trated article so that they may have names for their specimens. All 
of their specimens can be classified tmder two Early Paleozoic families: 
first, the Anthaspidellidae Ulrich and Everett, represented by Anthor- 
ajrideUa and Streptoaolen; and second, the Archaeoscyphidae Rauff, 
hitherto known from a single genus and species but now augmented 
by five new genera. The following brief descriptions give the general 
features of these new forms. 

SlLICISPONQIAB 

Order Tetractinellida 
Family Archaeoscyphidae Rauff 

Sponge attached, simple or branchi^, ranging from saucer and funnel 
shapes to turbmate and frondescent; simple or branched cloaca usually of 
considerable diameter; oscula represented by numerous, closely spaiwd, 
small pores penetrating the spioular tissue of the wall and opening on the 
outer surface at regiuar intervals. Spicular structure much as in the 
Anthaspiddlidae. 



392 JOURNAL OF THE WABHINOTON ACADEMY OF SCIENCBB VOL. 17 , MO. 15 


Genus IVevadocoeliav n. gen. 

Simple, erect, obconical, pedunculate sponges pierced throughout their 
length by a wide cloaca and marked on their outer surface by transverse 
ridges or rows of nodes. 

Oerurii/pe.—Nevadocoelm vnftiac, n. sp. 

Nevadocoelia wistae, n. sp. 

Sponge elongate, as much as 12 centimeters m length and 4 centimeters in 
greatest width, tapering gradually towards the base, with the surface marked 
by undulating, more or less parallel transverse ridges, of which 7 occur in 3 
centimeters 

The specific name is in honor of Miss Meta Wist of Manhattan, Nevada, 
in appreciation of her mtercst in the natural history of tliat state. 

Nevadocoelia train!) n. sp. 

Similar in growth to the preceding but with the surface marked by sharp 
nodes instead of transverse ridges These nodes are arranged in somewhat 
irregular transverse rows and six of them occur on an average in 2 centimeters, 
measuring transversely. 

Nevadocoelia grandiSf n. sp. 

Sponge not unlike N mistae in structure but much larger. The diameter 
is 7 5 centimeters and the ridges stronger, with only 3 5 in 3 centimeters. 

Nevadocoelia pulchrai n. sp 

Sponge 7 centimeters m diameter and more than 11 centimeters high with 
the cloaca 2 or more centimeters wide; marked by unusually large surface 
ridges which form wide, ascending, flango-likc expansions and measure at 
least 1 5 centimeters distant from each other. 

Genus Lissocoelia, n. gen. 

Sponge consisting of smooth, cyhndncal, hollow stems, branching at 
irre^ar intervals Surface minutely porous and vnih tlic general structure 
of the family. Cloaca narrow but extending the full length of the sponge. 

Genotype and only ts^yecies.—Ltssocoelta ramosa, n sp. 

Lissocoelia ramosa, n. sp. 

Sponge smooth, branching, usually about 1 5 centimeters in diameter but 
increasing to 2 centimeters at a division point; the cloaca 0 5 centimeters wide. 
Surface smooth, marked by small rounded pores distributed cijually through¬ 
out the spicular tissue. 

Genus Calycocoelia) n. gen. 

Sponge cup-shaped with the cloaca increasing in width from below upward 
and opening at the upper outer surface as a deep excavation. Surface smooth 
and exhibiting the general nucroscopic structure of the family. 

Genotype and only epeciea,—Calycoeoeha typioahs n. sp. 

Calycocoelia typlealis, n. sp. 

The oup-shaped form, smooth surface^ and wide cloaca of this species, 
7 oentixneters in diameter at the top and less than 4 near the base, char- 
aoterixo this interesting species. 
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Genus PEteUlsponglBi n. gen. 

Si)onge as fowd in the rocks con^tmg of lamellar fragments, sometimes of 
oonsMerable dimensionB, but originally probablv broed saucer-shaped ex¬ 
pansions attached by a short stem. Under surface comparatively smooth, 
covered by a thick dermal tissue which when weathered shows regular canals 
or obann^. Upper surface^ with numerous evenly spaced rounded pores 
surrounded by the usual spicular tissue. 

Genotype.—Patelliapongia oculaUif n. sp. 

PatellispongU oculatai n. sp. 

^ This species forms broad lamellar expansions with the upper^ surface ex¬ 
hibiting numerous rather regularly spaced pores 1 milhmeter in diameter 
with 6 to 7 in 10 millimeters. 

PatellispongU cUntonl, n. sp. 

Sponge similar to the preceding in growth but the pores slightly larger 
and, more important from a spcciiic standpoint, almost 5 millimeteis apart. 

PatellispongU minutlpora, n sp. 

Sponge consisting of thin lamellae and difTcring particularly from other 
members of the genus in the minuteness of the pores, since at least 15 can be 
counted in 10 millimeters. 

Genus HesperocoelU, n. gen. 

General structure similar to that of Patelli*>ponyia save that the broad 
saucer-shaped lamella of that genus is here represented by a flat, undulated, 
two-leaved frond pierced along the upper edge by a row of rounded or oval 
openings which constitute the cloaca. 

Genotype — ffesperocoelta typtcalie n. sp. 

HesperocoelU typicalis, n. sp. 

Sponge a ffattened, flabellate frond more than 5 centuueters high and about 
0 niillimeterB in thickness, traversed by longitudinal canals of varying di¬ 
ameter which emerge at tlic surface along the upper thin edge in a row of 
narrow opemngs, each about 3 nullimrters long, spaced so that 5 occur m 
20 millimeters The usual pore-s in the spicular tissue show on both sides 
of the sponge with an average of 4 pores in 3 millimeters, measuring 
longitudinally. 

HesperocoelU unduUta, n. sp. 

This species differs dccidciily from the preceding m that the openings along 
the upper edge of the sponge are round, 4 inillirneters in diameter with about 
3 5 m 20 mSlimeters. Moreover, the small pores penetrating the spicular 
tissue are more delicate and closely spaced 

Family Antuaspidellidae Ulrich and Everett. 

Genus Anthaspidella Ulrich and Everett. 

This fine genus is represented by two very distinct new species which f 
have the pleasure of naming m honor of the discoverers of tins new fauna. 
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Antluupld*Ua cUntoni, n. q>. 

Although related to AtUhaspideUa acutula Ulrich and Elverett from the 
Black River (Platteville) limestone at Dixon, Illinois, in t^t it has the 
clusters consisting of the oscula and radiatin|( canals comparatively small and 
close together, the present species differs m that the clusten measure 15 
millimeters, on an average, from center to center. 

Anthaspidella train!, n. sp. 

Sponge Bug^ting Anifta^idella flartfera Ulrich and Everett, from the 
Black River l^cstono at Dixon, Illinois, but differing in that the clusters 
are farther apart, averaging 25 millimeters from center to center. 

Genus Streptobolen Ulnch and Everett. 

Streptosolen occidentalis, n. sp. 

Sponge with the form and general structure of Streptosolen obeontcus 
Ulrich and Everett, the genot}^, from the Black River (Platteville) lime¬ 
stone at Dixon, lUmois, but differing in that the canals do not intertwine 
so much and the central osculum is much wider and has larger tubes. 

BOTANY .—The genus Hampea.^ Paul C. Standlsy, U. S. 

National Museum. 

The genus Hampea consists of a small group of American trees and 
shrubs which has been referred by most authors to the fanuly Bom* 
bacaceae, although others have believed its more natural position to 
be in the Malvaceae. The genus was based by Schlechtendal upon a 
ungle species, H. integerrima, described from Veracruz. In 1862 
Triana and Planchon described a second species, H. thespesundes, from 
Colombia, and in 1886 Sereno Watson a third from Guatemala. A 
variety of H. integerrima was described from Costa Rica in 1899 by 
Capt. John Donnell Smith, and in 1923 I transferred to the genus a 
Mexican plant described as a Thespesia by Presl, and published a new 
species from the Yucatdn Peninsula. 

Practically all the scanty herbarium material of the genus has been 
referred without question to the original H. integerrima. Our repre¬ 
sentation of the genus has increased rapidly in recent years, and when 
an attempt was made recently to name two Central American speci¬ 
mens, it became evident that the group was badly in need of revision. 

In the present treatment nine species are recognized, one indigenous 
in Colombia, the others ranging from Panama to southern Mexico. 

Through the courtesy of Dr. B. L. Robinson the material of this 
genus in the Gray Herbarium has bew lent for study by the writer. 

' Published by pennission of the Seeretery of the flmitheonien Institution. Bnoeived 
July 7, 1937. 
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HAMPEA Schleoht. Linnaea 11: 371. 1837. 

Kbt to the Species 

Leaf blades with small aiuiouliform appendages at base. Leaves entire; 
capsule glabrous within except along the sutures; calyx in bud closed, in 
anthesis irregularly lobed. 

Appendages of the leaf blade 5 mm. long; capsule 2-2.3 cm. long; seeds 

8 mm. long.1. H. appendiculata. 

Appendages 2 mm. long; capsule 1.5-1.7 cm. long; seeds 6 mm. long. 

2. H. panamensia. 

Leaf blades not appendaged at base. 

Leaves glabrous beneath or essentiaOy so. 

Leaves entire; calyx truncate, not closed except in very young buds, 
5-7 mm . long. Capsule densdy hispid within. 3. H. Integerrima. 
Leaves 3-angulate; calyx closed in bud until shortly before anthesis, 
irregulanv lobate, 10 mm. long... .... 4. H. Rovirosa^ 

Leaves obviously stellate-tomentose beneath. Capsule glabrous within 
except along the sutures. 

Leaves cordate at base, angulate or lobate. 

Pedicels rolitary; leaves 5 or 7-nerved at base. . 6. H. tiiespesloidea. 
Pedicels in dense clusters in the leaf axils, leaves 0-nerved. 

6. H.^plataiilfolia. 

Leaves truncate or rounded at base or merely concave, not cordate. 
Capsules 2.5-3 cm. long. Leaves entire. 7. IL tomentosa. 

Capsules 1-1.8 cm. long. 

Leaves entire, usually abruptly acuminate, sparsel]r and minutely 
stellate-pubescent beneath; pedicels in anthesis 1.4 cm long 

or shorter. .8. H. stipitata. 

Loaves mostly angulate or shallowly lobate, rounded to acute 
at base, densely and coarsely stellate-tomentose beneath (m 
age sometimes glabrate); panels in anthesis mostly 2-3.8 
cm. long ..... 9. H. trilobata. 

l. Hampea appendiculata (Donn. Smith) Standi. 

Hampea trUegemma var. appendiculata Donn. Smith, Bot. Gas 27: 331. 
1899. 

Although described originally as a variety, it is evident that this Costa 
Rican plut is worthy of specific rank. It difters frmn H. tntegemma in its 
appeniug^ leaves; lobed, not truncate cal3rx; and in the glabrous rather than 
hispid inner surface of the capsule. The following specimens are at hand: 

Costa Rica: La Palma, alt. 1,550 m, Tondwt 12462 {J. D. Smith 7379; 
tjrpe). La Hondura, Prov. San Josd, alt. 1,300 m, Standley 37627, 36141. 
Tilsjrdn, Guanaoaste, alt. 600 m., ^ndley & Valeno 44401. Platanaree 
(Moravia), Rowlee & Jtminea 208. El Mufleco, Prov. Cartago, alt. 1,400 

m. , Standley & Torrei 50941. Los Ayotes, Guanacaste, alt 600 m., Standley 
tc Valeno 45458. Naranjos Agrios, Guanacaste, alt. 600 m., Standley & 
Valerio 46427. La Tejona, Guanacaste, alt. 6()0 m, Standley & Videno 
45922. 

This species is usually a small tree, 5 to 25 meters in height. It is common 
in the wet forests of central Costa Rica and of the Province of Guanacaste. 
The local name is “buriogre.” 
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2. Hampea yanamensis Standi., sp. nov. 

Medium-aized tree, the trunk sometimes 60 cm. in diameter; young 
branches densely stcllate-tomentoso, the tomentum minute, ferruginous or 
ochraceous; petioles slender, 3.5-6 5 cm. long, stollato-tomentose; blades 
ovate or broadly ovate, 0-22 cm. long, 5-12 cm. wide, entire or slightly 
undulate, abruptly acuminate or merely acute, at base locate or rounded 
and often asyi^etnc, aunculate-appendaged at the insertion of the petiote, 
the appendages rounded, 2 mm. long; blades membranaceous, deep green on 
the upper surface, when youns sparsely and very minutely stellate-puberulent 
but in age glabrous or neany so, beneath paler, covered with a minute, 
appressed, rather dense stellate tomentum of fulvous hairs, 5-nerved at base; 
dowers numerous, fasciculate in the leaf axils, the pedicels 6.9 mm. long, 
stellato-tomentose; bractlets 3, narrowly trian^lar or subulate, 2-2.5 mm. 
long, appressed to the calyx, caducous; calra in bud dosed, dobose, in an- 
thesis campanulate, 6 mm. long, minute^ tomentoec, shaUowly and ir* 
regularly S^lobate, the lobes rounded; pet^ spreading or re&x^, 1 cm. 
long, densely and very minutely tomontose outside, glabrous within, gland- 
dott^; cap^c obovoid-globose, short-stipitate, 1 5-1.7 cm long, rounded 
at apex, verruculose and brown-tomentose, 3-valvate, within hispid along the 
sutures but elsewhere glabrous; seeds 2 in each cell, oval, 5 mm. long, blackish 
brown, lustrous, the caphke, covering less ^an half of the seed; pedicels 
in fnut slender, about 2 cm. long, the calyx persistent. 

Type in the U S National Herbarium, no. 1,260,804, collected in the 
Almiranto region, Provmce of Booas del Toro, Panama, in 1927, by G. P. 
Cooper and G M. Slater (no. 16). The following collections also belong here; 

Panama: Almirante region. Cooper & Slater 8. Changuinola Vallqr, 
V. C. Dunlap 227. 

The vernacular names are given as “burfo” and “azote.” The wood is 
described as oroamy gray and of medium coarse texture. 

Hampea pammmsie is closely related only to //. appendteuJata, which has 
rather narrower loaves with much larger appendages, and with a denser to¬ 
mentum on the lower surface, and larger capsules and seeds. 

3. Hampea Integerrima Schlecht. Linnaca 11: 372. 1837. 

This is the type of the (mnus The original material was collected near 
Josocola and Hacienda de la liOguna, Veracruz, by Schiede The plant is 
very unifonn m foluige, flower, and fruit characters. The following specimens 
have been exammed; 

Veracruz; Zocuapan, Purpun 4453, 4453a, 8030 (Gray Hb), 10748. 
Orizaba, HoUen in 1S56; liourgeau 3116 (Gray Hb). Mif^or, Lu^bmann 
393 Misantla, Purjms .5925. Jalapa, C. L. Smith l.)36 (Gray lib). 

Oaxaca: (^olonia Melclior Ocampo, ComaUi 173 (Gray Hb.). 

Known in Veracruz os “jonote bianco ” 

4. Hampea Rovirosae Standi, sp. nov. 

Young branchicts very sparsely and minutely stellate-puberulent, soon 
glabrous or nearly so, petioles slender, 3 5-16 cm. long, glabrate, leaf blades 
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rounded-ovate to suborbicular, 8-17 cm. long, 7-16 cm. wide, abruptly ahort- 
aoununate to obtuse, at base truncate or subcoidate, the amiulor leaves 
entire, the larger angulately 3-lobate, membranaceous, deep green above, 
glabrous or nearly so, beneath slightly paler, with a few minute stellate hairs 
scattered along the nerves, elsewhere glabrous, 7-nerved at b^; ^wers 
fasciculate in we leaf axils, the pedicels stout, 5-15 mm. long, minutely and 
sparsely stellate-puberulent; bnu^ets filiform, 3 mm. long; calyx ovoid in bud, 
in antheeis irregularly and shallowly cleft, campanulate, 1 om. long, minutely 
stellate-tomentose or glabrato, petals re^cd, nearly 2 om. in total length, 
broadly rounded at apex, minutely stellate-tomentoM on the outer surface, 
glabrous or neariy so on the inner surface. 

Type in the U. S. National Herbarium, no. 943,425, oolleoted on moist 
banks of the Rfo Grijalva, Tabasco, Mexico, August 10, 1880, by J. N. 
Rovirosa (no. 586). Vernacular name, “majagua blanca.” 

Hampea Rovirosae is closely related to H, tntegemma and may be only a 
form of that species. It differs from the latter in the broader, sometimes 
angulate leaves, and in the larger, irregularly lobed calyx. 

5. Hampea thespesioides Triana & Planch. Ann. Sci. Nat. Rot. IV. 17: 

188. 1862. 

No material has been seen of this species, the only one occurring outside 
Central America and Mexico, It is reported, in the original publication, 
from the following localities: 

Colouhia; Forests of the Province of Antioqula, alt 700 m, Tnana. 
Between Las Ceibos and Honda, and between El Pefl6n and ({uebrada 
Grande, Ooudot. Near Muso, Purdte. 

The vernacular names arc “sapotillo’' and “achote cimarr6n.*’ 

Judging from the description, //. thespemides is related to the following 
Qosta Rican species. The authors give no dimensions of the parts of the 
plant, and detailed comparison is therefore difficult. 

6. Hampea platanifolla Standi., sp nov. 

T^arge shrub or small tree, with few branches, the young branchlets densely 
and coarsely stellate-tomentose with brownish pubescence; petioles stout, 
16-27 cm. long, stellate-tomentose; leaf blades roundod-coHatc m outline, 
18-30 cm. long and usually of equal or greater breadth, rounded to cuspidate- 
acuminate at apex, at base sliallowly or usually deeply cordate, the sinus 
narrow or broad, 3-7 cm. deep, the blades angulately 3 or 5-Iobcd, the lobes 
broadly rounded or obtuse, often cuspidate, membranaceous, deep green on 
the upper surface, when young densely stellate-tomentose, the toinentum 
persistent along the nerves, rough to the touch, beneath paler, at first densejy 
and rather coarsely stellate-tomentose with fulvous hairs, the tomontum in 
age sparser but copious, the blades 9-nerved at base, flowers numerous, 
denselv clustered in the leaf axils, the pedicels stout, 8 inra long or shorter, 
coarsely stellate-tomentose, bractlets linear or filiform, 4-6 mm long, dc- 
(nduous; fully developed flowers not scon; calyx at first closed, but expanding 
before anthcsis, broaffiy campanulate,.) mm long and 7 mm broad, densely 
and minutely tomentose, subtnmcate .and remotely repand-dentate, the 5 
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teeth diort, nairowly triaugiilar; corolla in bud deneely and minutely atellate- 
tomentoee outside; pedicels in fruit stout, 2-3 cm. long; capsule densely and 
coarsely stellate-tomcntoee with yelloB^ tomontum, moit-etiiutate, 3- 
vahrate, the valves 3.5-4.5 cm. long, 13-16 mm. mde, glabrous witmn ezo^t 
along tbe sutures, there hispid, the cells apparenUy about 5-aeeded. 

in the U. 8. Kationed Herbarium, no. 938,656, collected in forest near 
£1 Copey, Province of San Josd, Costa Rica, altitude 1,800 meters, Februa^, 
1898, by A. Tonduz (no. 11667). Three other sheets of the same oolleotion 
are in the National Herbarium. 

Collected also at CapuUn, on the Rfo Grande de Tdrooles, Province of 
Alajuela, Costa Rica, altitude 80 meters, April 2, 1924, Skmdley 40177. 

It is unusual in (^osta Rica to find a species which grows at so great an 
elevation as 1,800 meters occurrmg at sea level, but it is probable that seeds 
have been transported downstream from the mountams to Capulln, where 1 
found the plant growing. 

Hampea plalan^olia is very unlike the other Central American species in 
its large, broad, long-petiolate leaves. It appears to be relat^ to H. 
theapesundes, although the description of the latter species is deficient in some 
important details. Only open capsules of the Costa Rican plant are available. 
Their long narrow valves indicate that the fruit must be very narrow inout¬ 
line, and decidedly different from the globose capsule found in other spedes. 

7. Hampea tomentosa (Fresl) Standi. Contr. U. S. Nat. Herb. 23 : 787. 

1923 

Theapesta tomeniom Presl, Rcl. Haenk. 2: 136. 1836. 

The type'was collected by Haenke m western Mexico. The following 
collections are in the Nationiu Herbarium: 

Oaxaca: Cafetal San Rafael, Distrito de Pochutla, alt. 800 m., ConeatU, 
Rdeo dt Maknniru 3292. Cafetal Montecristo, alt. 800 m., Reko 3428. 

Salvador: Ahuachapin, alt. 800 m., Standley 10811. 

8. Hampea s^tata S. Wats. Proc. Amer. Acad. 21 : 460. 1886. 

The following specimens have been examined: 

Guatemala: Choo6n Plantation, a large tree, March 20, 1885, WaUon 
31 (type; Gray Hb.). Quiri^, Standley 24000. Finca Sepaeuit4, Alta 
Verapas, Cock & (Mgga 676, in part. 

Honduras: Near Puerto Sierra, fVtlson 62. Near Cuyamel, Record dk 
Kuylen 17. San Pedro Sula, Thwne 5603. 

Known in Honduras as “majao Colorado." 

0. Han^a trllobata Standi. Contr. U. S. Nat. Herb. 23 : 787. 1923. 

Specimens have been examined, as follows: 

Campeche: Apozote, Dec. 27, 1900, Goldman 488 (type). 

YucATOr: Isamal, Oaumer 845. Cotilcim, Gaumer 23386. Without 
locality, Oaumer 24260. 

British Honduras: Without locality. Record in 1926; Winterltng V.18. 

Known in British Honduras as "moho.” The Maya name used inYuoaUn 
is given as "toobhoob." 
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ZOOLOGY .—Note on the occurrence of the Six-Lined Race-Runner 
in the District of Columbia.^ G. S. East, U. S. National Museum. 
(Communicated by A. Wetmobb.) 

A specimen of the Six-lined Race-Runner, Cnemidopharus sexlinea- 
tus (Linn.) was collected June 10, 1027, at Terra Cotta, within the 
District of Columbia, by Mr. August Busck of the Bureau of Entomol¬ 
ogy. Numerous other individuals of this lizard were observed at this 
place. So far as is known this is the first specimen of the species 
taken in the District. The nearest locality hitherto recorded is the 
junction of the Defence and Crain Highways, Prince George's county, 
Md., a distance of about 20 miles, where Mr. M. K. Brady recently 
took three specimens. Previous to this the nearest records were from 
Chesapeake Beach, Calvert County, Md. Dr. W. P. Hay in A lAst of 
the Batrachians and Reptiles of the District of Columbia and Vicinity 
(Proc. Biol. Soc. Washington 15:134. 1902) says: “As to the oc¬ 
currence of this species within our limits there is some doubt, but it 
has been taken at no great distance both north and south so it will 
doubtless be found here sooner or later.” The specimen collected by 
Mr. Busck has been placed in the collection of the United Statm 
National Museum (U. S. N. M. 72592). 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

PHIIXISOPHICAL SOCIETY 
954tti mbxtino 

The 954th meeting was hold at the Cosmos Club March 19, 1927. The 
program of the evonmg was given in commemoration of the 200th anniversary 
of the death of Sir Isaac Newton. 

Program' Frederick E. Brasch, Life of Sir Isaac Newton, and his con- 
temporanes. 

Edgar W. Woolaro, The place of Sir Isaac Newton in the history of pure 
mathematics. The great reputation of Sir Isaac Newton as a pure mathemati- 
oian rests chiefly, thou^ not exclusively, on the fact that be was one of the 
founders of the Infinitestimal Calculus, to the invention of which the greater 
part of the mathematics and physics of today owes its existence. The de¬ 
velopment of the concepts which Newton employed in constructing the Cal- 
oulus may bo traced back directly to the ancient Greeks; by the time of 
Newton a crude process of intonation was in common use, and considerable 
approach had b^ made to differentiation but all his predecessors missed 
the analffiieal method which ho devised—there was no differential or in¬ 
tegral calculus, properly so called. 


' Received Ausuet 1, 1927. 
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While the practical advantages of Newton’s methods far exceeded those of 
all previous results, nevertheless the methods of the ancient Greeks were con¬ 
siderably superior in respect to soundness of theory. Newton’s work is an 
interesting example of the way in which, even in mathematics, a correct in¬ 
tuition may appear and lead to a great wealth of now knowledge long before 
a logical proof of its correctness can be supplied, or even before the intuition 
itself can be correctly formulated Neither Newton nor his contemiporaries 
ever succeeded in placing the calculus on a satisfactory foundation; the 
rules appoarod to give correct results, but it was not known why they did; 
all of Newton’s expositions of his calculus were vague, and encumbered with 
difficulties, the validity of the calculus was more than once questioned, often 
with good reason. Newton originally based his calculus on infinitestimals, 
using these to obtain his co-called fluxions, he later altered the foundations 
several times; he never used the method of limits to construct the calculus. 

During the period immediately following Newton, mathematicians, with 
great skill, exploited the wonderful powers of the new calculus, and exten¬ 
sively developed the purely formal part, but gave little attention to the 
foundations of the subject The serious difficulties in which they, as a result, 
became involved led to a period of cnttcal work during which modem stand¬ 
ards of rigpr came into existence. Subsequent work in pure mathematics 
has consisted of bmlding up the superstructure to greater and greater heights, 
while tying its parts togetner more and more firmly by severer standardfi oi 
rigor, and basing the whole on ever deeper and stronger foundations, until 
at the present time the great structure of modem pure mathematics, while 
not perfect, is nevertheless the securest structure known to human thought. 
(Author's abstract ) 

T. B Brown, The contnbuhon of Newton to optics 

Paul R. Heyl, The contribution of Newton to mechanics and astronomy. 
Newton was a good deal of a general practitioner in science, as were fidl of the 
scientific men of his day His work in optics and in mathematics was im¬ 
portant but not more so than that of a dozen others. Why, then, is his name 
preeminently remembered. If wo look for the reason m 1^ contributions to 
mechanics and astronomy as sot forth in the Pnncipin, wo find that most of 
the facts therein stated were not original with Newton 

His preeminence lay m his brofi^th of vision irlc correlated the dis¬ 
jointed facts of lus day which had been discovered by others and his bequest 
to his successors is a permanent economy of thought and a now point of view. 
(Author's abstract ) 


OoflTH MEETING 

The 955th meeting was held at the Cosmos Club April 2, 1927. 

President Ault announced the death of Dr. Willi \m II. Dall who was 
the last surviving founder of the Society 

The address of the evening was given by Dr. W. H. Hobbs of the Univer¬ 
sity of Michigan on The first Greenland expedition of the Umverstiy of Michigan. 
The Umvcrsity of Michigan expeditions to Greenland have hod as their pri¬ 
mary object a study of the air circulation over the vast, ice-cap (contmontal 
glacier) which covers all but a narrow marginal fringe of the continent. We 
have chosen to make our base within the Holstenborg district of southwest 
Greenland, whore the land ribbon is widest, and this chiefly for two reasons. 
It was beheved that, first, the margin of the inland-ice though here more dis¬ 
tant from the coast would be found to afford a less steep marginal surface and 
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honco nve an easier route to the intcnor. and, second, the croaaiiig of the land 
area where broadest would afford an opportunity to ascertain whether there 
had been more than a single advance and retreat of the ice-front. 

In both these expectations we have not been disappointed. A feasible 
route to the interior of the ice-cap has been found, and it has been learned 
that a second advance and retreat of the ice-front has procured a hinterland 
oharacterued by subdued topography lymg behind the much higher and more 
rugi^ topography of the coastal zone 

_ Pilot balloon ascensions have been regularly earned out under the direc¬ 
tion of Mr. 8. P. Fergusson, our aerologist, whose services were furnished us 
by the U. S. Weather Bureau for the season of 192G; and an ice-cap party 
sent up pilot balloons over the ice-cnp itself, the hrst ascensions of this kind to 
be made either in the Arctic or Antarctic 

The first sounding balloons to be sent up in Greenland reached in one case 
w altitude of 5500 meters and the inotcorograph was recovered with record 
intact These ascents were made possible by use of ilic new Rossby deflat¬ 
ing device 

Studies of the effect of a simple fracture system within the rocks introduo- 
ing a very striking "checkcr-lioard'’ type of relief are being made by Mr. 
Ralph L. Belknap, the gcodosist and geologist of the cx)icdition who is to 
return to Greenland the present year A study of the raised beaches has been 
carried out by Dr. Laurence M Gould, assistant director of the 192G Expedi¬ 
tion 

It had been expected to advance in 1926 a considerable distance over the 
inland-ice toward the intcnor, but after its margin had been reached by four 
of the party with four Greenlanders, the failure to find game, which had once 
been abundant in the region, compelled a return on reduced rations and by 
forced marches after only four days had licen spent at the ice-cap This 
attack upon the ice-cap is to be earned out during the present season 

Professor James E Church, Jr , authority on snow surveys and director of 
the Mount Rose Ubsi'r vatory, is to occupy a mountain station near the margin 
of the icc-cap and carry out meteorological observations througliout the year 
from the summer of 1927 to that of 1928. He will have as his coinpamoii Mr. 
P. C Oscanyan, Jr , wireless expert, both having been members of the 1926 
Expedition. In this mountain station they will ^ exposed to the full force of 
the blizzard winds which blow outward in strophe from the mterior of the ice¬ 
cap 

In cooperation with the Michigan Greenland expedition of 1927-28, Dr 
Constantin Dumbrava, Director of the Roumanian Greenland expedition, will 
establish his base near Angmagssali on the border of the ico-cap in southeart 
Greenland and in about the same latitude. He will also occupy a mountain 
station and make observations according to the same plan. Cooperative as¬ 
cents by pilot balloons will be made at both these stations and also at two 
stations in Iceland by Drs. Georgi of the Deutsche Seewarte of Hamburg, 
Germany, and Thorkol Thorkclssen of Iceland. 

During the present season also the attempt wiU^ bo made to take sound¬ 
ings of the ice-cap by the coho methods now m use in connection with petro¬ 
leum surveys. {Author's abstract.) 
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ENTOMOLOGICAL SOCIETY 
388th ubbtino 

The 388th tegular meeting was held December 2, 1926, in Room ^ of the 
National Museum, with Prudent J. M. Aldrich, in the chair and 20 mem¬ 
bers and 10 visitots present. 

J. A. Htblop read the following notice of the death of Dr. Heniy Skinner 
of Philadelphia: The Entomological Society of Washington receives with 
sorrow and a feeling of serious loss the notice of the death on May 20,1026, 
of Dr. Henry Skinner, at one time a ooireqwnding member of tlw Society. 
Dr. Skinner, one of the most widely known North American entomologi^, 
was the Conservator of Insects in the Academy of Natural Sdences, niila- 
delphia. He was for many years the editor of Entomological News, and a 
member of the Interhational Commwion on Zoological Nomenclature. Hu 
special entomological interest was in the Lepidoptera, to the literature of 
which mup he made many valuable contributions. In the later yean of 
his Ufe he devoted himself almort excliuively to the Hei^iiidiw. 

Mr. Bohwbr presented an invitation from the Carnegie Institution to the 
members of the Society to attend an exhibition on December 11, 12 and 13, 
illustrating the advances made in sdentifio methods, and accomplishments 
in the lino of research by the Carnegie Iiutitution. 

Program: Dr. E. A. Richmond: Olfadory reapoim of the Japaneee beetle. 
The paper was illustrated with lantern slides showing various kmds of traps. 
The greatest activity of the beetles is between 10 A. M. and 4 P. M. The 
fema^ numbered about one-third more than males. 

Discussion by Messrs Howard, Aldrich, Richardson, Barber, Mc- 
Indoo, Graf and White. 

Mr. S. E. CnmcB: General obaervatioru on ehemotropism in insects. 

Disounion by Messrs. McIndoo, Richardson, Bakxr, Graf and 
Simmons. 

Election of offioen for 1927: President, J. A. Htblop; Ist Vice-president, 
J. E. Graf; 2nd Vice-president, A. C. Baker; Editor, W. R. Walton; Re- 
cordiiu Secretary, Job. S. Wade; Corresponding-Secretary and Treasurer, 
S. A. Rohwer. Executive Committee, A. N. Cahdbll, T. E. Snyder, and 
C. T. Greene. Nominee from the Society for Vice-President of the Washing¬ 
ton Academy of Sciences, A. G. BOvino. 

Chas. T. Greene, Recording Secretary. 

389th meeting 

The 389th regular meeting was held January 6, 1927, in Room 43 of the 
U. S. National Museum. President J. A. Htblop presided. There wore 
present 28 members and 17 visitors. 

H. W. Allen, Riverton, N. J.; L. M. Scott, Washington, D. C., and A. A. 
Granovsky, Madison, Wisconsin, were elected to member^p. 

Dr. Howard announced that he had attended that afternoon the funeral of 
Mr. John D. Patten, for a number of years a member of the Society and also 
for some yrars its Treasurer. He spoke espmially of Mr. Patten’s hospitality 
to the Society and his great interest in its work. Mr. Patten’s mterest 
seemed to be more in the members of the Society than in the subject, not 
being an entmnologist himself. A committee composed of Messrs. Howard, 
Caudell, and Rohwer was appointed to present resolutions on Mr. Patten’s 
death. 
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Program: Dr. J, M. Aldbich, retirmg address; LirniUUiona of taxonomy. 
The speaker diseussed a considerable number of ph 3 rBioaI and peychologicd 
limitations, which led him to believe that the ultimate olassificatmn of insects 
is very much farther in the future than commonly believed, even by the tax- 
onomiats. The address will be published in full in Science. 

Discussed by Messrs. Howabd, Rohwsr, and Morrison. 

Dr. J. M. SwAiNB, Ottowa, Canada, conveyed greetings from the Entomol- 
ogioal Society of Ontario to the Entomological Society of Washington, and 
expreffied his pleasure at opportunity for studying in the U. S. National 
Mwum, especially in the Casey and other special collections. He spoke 
briefly of some of his recent field work from Capo Breton to British Columbia, 
and of a trip on the Pacific Coast and in the Mohave Desert. 

Mr Ralph Hopping, of Vernon, B. C., outlined briefly some of his recent 
work in British Colxunbia in control of fruit insects, discuasod some note¬ 
worthy insect outbreaks, and recoided the collection by him of 173 cutworms 
around a marigold bush. 

Mr. R. E. Campbell, of Alhambra, California, reported on a field trip 
through parts of Southern California, on which trip he collected a number of 
rare Bostrichids, Dinapaie wighli Horn, from palm trees, on which he later 
caused the market price to drop from S20 to $5 and less per pair. 

Discussed by Messrs. Htslop, Curr^, and Simmons. 

Prof. W. P. Flint, of Urbana, Illinois, conveyed greetings from the Illinois 
entomologists to our Society and express^ his pleas^ at being with us. 

Prof J. S Houser, of Wooster, Onio, discussed the address of the President 
and added anoUier chapter to his famous so-called *^fiahworm story,’’ in 
which angleworms had l^n reported by him as attacking onions. He nar* 
rated another instance of injury by them, this time to pansies. 

Prof. John J. Davis, of Lafayette, Indiana, gave some reminiscences of 
meetings of the Society y^rs ago at S&nrorbund Hall. He discussed some 
of the Indiana work by himself and Mr. Cleveland on the effects of files on 
dairy cattle in relation to milk production. They found that spraying the 
animals notably increased milk flow. 

Mr. L. M. Peairs, Morgantown, West Virmnia, discussed insect conditions 
in his State and gave reminiscences of attendance at former meetings of the 
Society. 

Mr. A. A. Granovsky, Madison, Wisconsin, referred briefly to recent woric 
by that State in airplane dusting of hemlock forests and to researches oon*- 
duoted by the Experiment Station on the relation of certain leaf-hoppers to 
alfalfa yellows. 

Mr. Perez Simmons presented a brief paper on the ability of the larva of 
the cheese skipper, Ptophila caset Linn., to endure unfavorable conditions. 
Tlie unusual hmndihood of the maggots of the cheese skipper is shown by 
their ability to withs^d starvation, low temperatures, hi^ temperatures, 
and immersion in many liquids which would be promptly fatal to mo^ insects. 
The usual duration of larral life in hot weather is five or six days, but when 
proper fo<^ is lackii^ the larval stage may last for as many mon^s Maggots 
were found to live in a temperature of 45® to 60®F. for a maximum of seven 
months. They withstood 32®F. for three months. Half-grown larvae lived 
for 64} hours at 6°F. A Russian writer reports that larvae lived two weeks 
in a t^perature of —7®F, Some le^vae recovered after exposure to 122® 
to 124®F. for four hours. They survived about two minutes when immersed 
in water at a temperature of 129®F. Several European workers have con¬ 
ducted experiments with liquids, such as 95 per cent alcohol, ether, fonnalde- 
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hyde, turpentine, petroleum, carbon disulp^de, and xylol, and maggots 
proved to be surprisin^y resistant to immersion in these reagents. Maggots 
buri(Kl by the sp^cr in Pyiethrum powder pupated in it, and others pupated 
after immersion for 3} hours in gasoline. Although other insects are rororted 
to 1^ more resistant to starvation and to high and low temperatures, the all¬ 
round ^rdihood of the cheese skipper larvae appears to be without parallel. 
{Author's ahsLraci ) 

Discussed by Dr Aldrich, and by Dr. Howard, who narrated a stoxy 
from Reade’s "Cloister and the Hearth. ” 

390th meeting 

The 300th regular meeting was held February 8, 1027, in Room 43 of the 
U. S. National Museum. President J A Hyslop presided. There were 
present 30 members and 16 visitors 

The Secretary-Treasurer reported briefly on a meeting on January 17 of 
the Executive Committee and road a letter recently received from Dr. Geza 
Horwath thanking the Society for the friendly greetings sent him in celebra¬ 
tion of hiB 80th birthday He also read a letter from the Honorary President, 
Dr. E. A Schwarz, in which Dr Schwarz formally presented to S A. Rohwer 
as Corresponding S^rctary of our Society his library of books and pamphlets. 
After remarks by Dr Howard it was ordered by the Society that suitable 
resolutions of thanks l>c transmitted to Dr. Schwarz. Not only the gift 
but the thoughtfulness and affection whicli prompted it are deeply appre¬ 
ciated by the Society. 

The principal feature of the program was a symposium on arsenical spray 
residue, conducted under the direction of Dr. A. L. Quaintance, who gave 
a brief historical rfisumd of the progress of work with arsemcals since about 
1860. Ho called special attention to arsenate of lead, which was developed 
in 1892 by Prof. Moulton as a treatment for shade and other trees in con¬ 
nection with the control of the gipsy moth in Massachusetts This arsenical 
was much the best of any available for use on such deciduous fruits as apples 
and pears by reason of its quaUty of sticking to fruit and foliage and its 
hamilcssncss to the plants In consequence arsenate of lead has bDcome the 
main dependence of orchardists for the control of such serious pests as the 
codling moth and plum curculio. In some regions the codhng moth especially 
is excessively destructive and growers have l5ien given to excessive spraying 
with arsenate of lead, sometiines so late in the season that a considerable 
amount of arsenate of lead spray residue might be present on the marketed 
fruit. This condition gradually grew worse and necessitated a decided change 
in spray practice and the development of methods to remove spray residues 
on fruit lieforo marketing Not only is arsenic in excessive quantities ob¬ 
jectionable, but lead also, an accumulative poison, is considered by phar¬ 
macologists and others to be equally or more dangerous. The Bp>eaker there¬ 
fore felt that considerable experimental work should at once be undertaken 
to determine other arsenioals than arsenate of lead, and other stomach poisons 
than arsenicals for the use of orebaniists and vegetable growers He ex¬ 
plained that a large cooperative program of experimental work was being 
developed between the Bureau and a number of the Entomologists of the 
State Agricultural Experiment Stations While the situation at present was 
considci^ critical, the speaker had no doubt of the timely working out of 
the problem. 

Dr. P. B. Dunbar, Assistant Chief, Bureau of Chemistry, discussed the 
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problem from the viewpoint of the health of the fruit oonsuiner and fruit 
grower, not that of a ph 3 r 8 ioian. He outlined recent work with varioua lead 
aiBenate with especial refmnce to tone effects, and disounsed the 

cumulative effects of lead stored in the human system in chronic poisoning; 
also certain economic phases of the problem, including possible foreipn^i em¬ 
bargoes from certain European coimtries. Consideration also wao given to 
restrictions as to the time of application of sprays in relation to harvesting 
crops; studies of methods by which fruit could bo cleaned after harvesting; 
the possible use of hydrochforio acid in removing lead-arscnato from apples 
and pears, and the use commercially of cleaning machinery. At a meeting 
at S^t L^e City, Utah, after the middle of February the whole situation 
will be reviewed, including discussion of damages from ill-timed spraying and 
the use of acid-^pping methods. He considered the outlook as a whole to 
be quite promising 

I>. B. A. PoRTEH discussed the plans which have been outlined for a oom- 
pj^ensive reexamination and intensive study of the codling moth problem 
While it mi^t seem that this problem had been worked threadbare, phases 
were pointed out where the surface had been not more than scratched, and 
many others where more intensive study will undoubtedly add further in¬ 
formation of value. 

Mr. W. H. White called attention to the arsenical residue problem as it 
affected the control of certain truck crop pests, and directed particular atten¬ 
tion to the arsenical residue on celery as a result of attempting to control 
the celery Icaf-tyor (Phlydaenta ntJbigalts) at Sanford, Fla , by treatmg with 
areenicals. A brief summary of the results of a cooperative project to de¬ 
termine the arsenical residue of celery treated witli calcium arsenate both 
in the form of a spray and a dust was presented. This woric indicated that 
if effective arsenic^ treatments were applied it would be necessary to wash 
the treated product to avoid dangerous amounts of arsenic reaching the con¬ 
sumer. Sooium fluosihoate, which had been suggested as a sub^itute for 
arsenioals, was being tested as a control for the celery leaf-tyer, and the in¬ 
dications were that this chemical shows proiiiisc as a remedy. It was believed 
that this material, although possibly not as dangerous as the arsenioals to 
the ooDSumer, was harmfid, and in all probability it would be necessary to 
wash celery treated with it before marketii^. 

Dr. SiBGLKR Mve a brief review of experiments in mechanical control now 
being conduote^t the Sligo, Md. laboratory, including chemical treatment 
of bands with varioits substances, the use of corrugated paper vs. burlap 
bands. He considered the chemical treatments most promising. 

Dr. Charles H. Richardson stated that the laboratory work on the ar¬ 
senic^ problem at Washington will consist of the study and preparation of 
toxic compounds by the Bureau of Chemistry and the determination of their 
insecticidal value by the Bureau of Entomology. This work naturally divides 
itself into two parts: An investigation of the toxicity of the arsenic compounds 
and an investigation of other non-arsenical compounds '^I'he mvestigation 
of anenical compounds will extend beyond the present emergency to a 
thorough study of arsenic compounds that might be used on non-ediblo crops 
or in baits where there is no dim^r of effect upon human health. It offers 
an opportunity to study more intimately such complex^ as the arsenates of 
iron, aluminum and copper and to investigate the feasibility of using some 
form of arsenic absorbed on colloidal substances. Special effort will be 
diluted toward the discovery of a substitute for acid lead arsenate bccauM 
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of the mwudioe aaunet kad. The study of ooiMneiuoal oanpoonds vitt 
pn>be ^>7 wet reeolVe itself into an examination of the fluosilioatee and fltt> 
oridee, as these seem now to be the most ptomisina subatitutes for the 
arsenioals. In addition, other of inorganio and oiganio oompounds 

which are thou^t to have possuMlities will be studied. Particular attention 
will be given to methods of oompar^ the toxidty of oompounda which are 
to be ui^ as stmnaoh poisons. It is^iwd to formulate methods by which 
insects may be dosed with known quantities of a compound per unit of body 
wei^t unmr controlled temperature and humidity. Attempts will also be 
made to study tolerance to stomach poiaonB, and the absorption, storage 
and elimination of toxic substances by insects. 

Dr. MoIndoo stressed the undesirability of giving too much publicity to 
the entile situation. 

Mr. Wood discussed methods of application of calcium (^anide in dusting, 
including comparison of present work with work on chinch bugs in windy 
weather. 

Prof. CoRT also directed attention to the bad impression conveyed by too 
much publicity given to the problem. He also discussed control of Span^ 
knf-mmer on beets by the use of barium carbonate as reported by a Russian 
worker and noticed in the Review of Applied Entomology. 

Mr. Abott briefly referred to the use of barium carbonate and other chemi¬ 
cals as stomach poisons. 

Mr. Barbbr, at the Tec|uest of Dr. Frank E. BlaisdeU of San Francisco, 
California, presented a brief paper concerning an unidentified black beetle 
excavated from the ruins of an Egyptian dty dated between 117 and 235 
A. D. 

Mr. Gahan reported that the Motsohulsky types of certain Hymonoptera 
wi^in the genus Hamahta recently had bera received by Waterton at the 
British Museum. 

Mr. RoHwaR, commenting on Mr. Gahan’s note, stated that certain Mot* 
sehulsky types of beetles had been received by Dr. Arrow at the Britidi 
Museum. Arrow's study of these types established the fact that the 
species found in the eastern part of the United States and previously con* 
sidoped to be Smea japonioa Mots, should be called Aterica cattenea Arrow. 

Dr. Alobich reported on a shipment of Muscoid flies from the Museum 
in Vienna sent to him for study, in which were found a number of old speci¬ 
mens which Dr. Riley had Dr. Coquillett send to Europe many years ago. 

J. 8. Wadb, Reeordtng Semtary 


3918T ifsanNo 

The 39lBt regular meetiim was held March 3, 1927, in Room 43 of the 
U. 8 . National Museum. President J. A. Htslop presided. There were 
present 18 mmnben and 12 visitors. 

On invitation of the president, Dr. Stanisiaw Minxibwicx, of the Insti¬ 
tute for Aipioultural Research, Department of Entomology, Pulaway, Poland, 
made a brief address expressing his pleasure at being able to attend a maAting 
of our 8odety and oonvejrin^ greetings from the entomolo^cal fraternity of 
his country. He is studs^ m this ooimtiy under the auspices of the Rodee* 
feller Foundation and his itineraiy covers travel from Nova Scotia to the 
Faoifio Coast. He win remain in America euAt or nine months. 

Remarks also were made on invitation by Mr. A F. Burorss, of the Gypsy 
Moth Lidioratoiy at Mdrose Hi^ilaiMk, Maasaohuaetts. He gave a brief 
resume of the previous summer’s work oh his problem, with especial reference 
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to airidsne duoting in foreot •reaa. He ia much enoouragad over the reeulte 
of tiie additional eeaeon^e woik along thia line, aa he feda that metiioda have 
been more effeotively developed toward praotioal control. He alao dia- 
ouaaed a recent report from Mr. Mueeenbeok containing data and showing 
photographs of somewhat comparable woric in Germany. Mr. BuBoiaa 
stressed the prwitic^ value of having our own men beocMme acquainted with 
work of this kind in foreign lands, as important and valual^ information 
mf^ thus be secured. 

Frogram: Dr. C. A. Wbigel: Hot-waUr btdb aUriUaen, The present re¬ 
striction governing the entry of Naroasua bullia from foreign countries re¬ 
quires that all suw imported bulbs ahaU be given the hot-water treatment 
either at the port of entry or other designated place. Tliia treatment in¬ 
volves the submersion of bulbs in vrire baakets or other contamers in water 
ranging in tompemture from 110 to for a period of not leas than 2| 

hours. The object of thia restriction is to pevent not only tlm further entry 
into this country of the three important bulo pesta, the Narcissus fly, Merodon 
equeatria Fab., the lesser bulb fly, Eumerua drigatua Fallen, and the bulb 
eelworm, Tylenckua dipaact Kuhn, agunst which the hot-water treatment is 
supposed to be effective, but also their further disaemination throu^out the 
United States. The author discumed the various types of hot-water aterili- 
sers which have been constructed in this and other oountiiea, giving special 
attention to the underlsring principles involved in the wnatruction of such 
apparatus, particularly the methods employed in maintaining a constant and 
umform temperature of the water throughout the period of treatment. 

Discussed by Htslop, Burgess, and Howard. 

Amper containing a review of the p^ aphis problem was presented by W. 
H. White. A historical account was given of the pea aphis outbreaks and 
their effect on the pea canning and^ industries. Measures which had 
been taken to combat the pest were discuBSed. The paper was supplemented 
by lantern slidus, illustrating various control devices. Discussed by Burgess, 
Weigel, Howard, Szuuohs, Hyblop, and Snodgrass. 

Dr. Howard discussed briefly the phenomenon of phoregy apropos of a 
recently published paper by Ch. Ferriere. 

Mr Bohwer reported^ the recent receipt from Mr. Biahopp of a Chalcid 
parasite of screw-worm flies which was studied aoveral years ago and thoui^t 
to be new species. The present material was referred to Mr. Qahan, who 
determined it as Brachymeria fonaeolombei (Dunfoar^. The American and 
Europiean imeies were found to be the same, and it is fairly common in 
Europe. Ho discussed the distribution of some of our parasites, notably 
those within the gems Apantelea, and stressed the need tor more study of 
world-wide maten^ rather than uiat from a ain^ country. 

Mr. Hyslop reported the receipt reoentiy from Dr. Van Dyke in Cali¬ 
fornia of larvae which proved to be those of a typical Cdtrio, Hitherto, the 
Cebrionidae have been supposed to occur only east of the Rocky Mountains 
and the Plastoceridae only west of the mountains. 

Dr. Howard spoke of the discovery some yean a^^ ^ Dr. Hooker and 
Mr. Wood of two Hymenoptorous parasites of ticks in Texas for which he 
founded the genus l£»dtpha^, and of the subsequent finding of a European 
specieB of tiiis same genus in ticks on deer near Raris, Frimoe, He said that 
trio European species had recently been brought to this country and estab¬ 
lished on the Isuind of Naushon near Boston and that Dr. Coo^ is tr^ng 
to take the same European parasite to the Bitter Root Valley in Montana 
in the hope that it will parasitiie the Rocky Mountain spotted-fever tick. 



40B JOUBNAL OF THE WASHUiOTON ACADEMY OF BClBNCBfl VOli. 17 , NO. 15 


Mr. Babbeh, oommenting on Mr. Rohwer’s leiparkB ^ve several examides 
of the extreme desirability of having more studies of insects from a world¬ 
wide viewpoint, and pointing out a number of cases of synoncHny which would 
not have occurred had not the studies been made on a comparatively pro¬ 
vincial basis. 

J. 8. WadB; Recording Secretary. 


SCIENTIFIC NOTES AND NEWS 

In the U. S. Geological Survey the Section of Areal Geology has been 
combined with the Section of the Geology of Nonmetalliferous Deposits, 
with G. R. Mansfigld as Geologist in charge. H. D. Miser has been plaoeo 
in chaiw of the Section of the Geology of Fuels. 

The Italian Government has nominated Dr. Henry S. Washington, of the 
Geophysical Laboratory, Cavabere of the Order of the Crown of Italy and has 
decorated him with the Cross of the Order, in recognition of his work on the 
rooks and volcanoes of Italy. 

Dr. A. F. Foerste, who for some months has been studsdng certain 
mups of Paleosoio oephalopods at the National Museum, has returned to 
nia regular duties as teacher of physics in Steele High School, Dayton, Ohio. 

A. S. Hitchcock has spent about three months in Washington, Oregon, 
and northern Cohfornia, studying the grass flora. Much of the woric has 
been carried on in the National Forests in company with members of the 
Forest Service investigating range problems. 
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MINERALOGY .—Calcite oolites tviOi -pentagonal dodecahedral form.^ 
Earl V. Shannon, U. S. National Museum. 

The present paper contains a description of some very unusual 
forms of calcite oolites from Idaho and Japan. The Idaho specimens 
are from the collection of the late Frederick A. Canfield and those 
from Japan are in the reference collection of the National Museum. 
These oolites are regular pentagonal dodecahedra, a geometrical form 
impossible as a crystal form. It is suggested that they owe their 
peculiarity to pentagonal dodecahedral packing of the oolites in their 
original resting place. 

The Idaho material (Canfield No. 5801) is labeled "Calcite, Eagle 
Rock, Idaho; these forms are regular pentagonal dotlecahedrons— 
said to be impossible for crystals. Presented by Dr. F. M. Endlich, 
who collected them. See Dana page 268." On page 268 of the sixth 
edition of Dana’s System of Mineralogy the following reference to the 
material from this locality appears. "Minute concretionary forms 
having a spherical concentric structure within and externally the form 
of a regular ptentagonal dodecahedron (not pyritohedron) have been 
obtained from a calcareous spring near Eagle Rock, Idaho; their form 
has not been explained." The information given by Dana was 
doubtless obtained from examination of the same material as that in 
the Canfield collection, since no reference to these forms has l)een 
found elsewhere in the literature. Nothing definite has been learned 
relative to the occurrence. Eagle Rock is not given on any map or 
in any gazeteer which has been examined. The specimens were col¬ 
lected by F. M. Endlich, apparently while engaged in work on the 
Hayden Survey, probably alwut 1872. In several places in the re- 

■ Published by permission of tho Acting Secretary of the Smithsonian Institution' 
Itecelved August Zl, 1927. 
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port for that year mention is made of Eagle Rock or Taylor’s Bridge 
across Snake River, apparently northwest of Ross Fork and probably 
at or near the site of the present bridge south of Tiiden and east of 
Yuma. There is no mention of the calcite oolites or of any calcareous 
spring.* 

llie Canfield material consists of a dozen white and porcellanous- 
appearing individuals 2 millimeters in diameter. They are almost 
model pentagonal dodecahedra although the edges ore somewhat 
rounded and some of the faces are curved. They possess sufficient 
luster to cause most of the faces to yield a visible though faint signal 
on the goniometer, and the majority of the faces fall in the positions 
of the planes of the geometric form. Although they naturally suggest 
pyritohedra to the mineralogist, the edges are all of equal length and 
the interfacial angles ore all the same. 

One broken individual was crushed and examined under the micro¬ 
scope. The structure is distinctly concretionary and very finely 
fibrous spherulitic. The natural tendency to break paralM to the 
fibrous structure competes with a parting in thin skins parallel to the 
spherical surface. The spherical flakes are approximately perpen¬ 
dicular to the optic axis of a majority of the aggregated fibers and are 
largely dark between crossed nicols, but are granular with stippling 
by grains of higher birefringence. The flakes as a whole give an 
apparent interference figure which is uniaxial or slightly biaxial with 
2E nearly zero and with positive sign. Calcite is optically negative 
and it would seem that this positive interference figure is anomalous 
and is due to the fibrous structure—a supposition strengthened by 
the features of the grains which lie parallel to the fibers showing maxi¬ 
mum birefringence, for the elongation of these fibers is negative, and 
thus contradicts the observed positive interference figure. Measure¬ 
ments of the refractive indices were not satisfactory. Basal flakes 
yielded for u> the apparent value 1.055, and prismatic flakes gave for 
f a value considerably above 1.485. The apparent birefringence is 
thus somewhat lower than that of calcite, but this is doubtless another 
anomaly due to the structure. No grain large enough to examine 
was crystallographically a single unit but each was made of an enor¬ 
mous number of individual fibers, only a nutjority of which were in a 
position to show the ultimate indices. Where the birefringence is 
very high, os in calcite, and the material fine grained, a relatively 
small dilution of the extreme values for the indices by fibers away 

■ F. H. Bhaui.bv, The Snake River Ihvieion U. 8 Geol. Q«ogr. Survey Terr. (Hey* 
dSQ), 6tb Ann. Kept, p. ZOO 1873. 
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from the critical position must effect a considerable change in the mass 
index. 

Lacroix* has given the name “ktypeite” to pisolitic material from 
Carlsbad, Bohemia, and Hammam-Meskoutine, Algeria, formerly 
referred to aragonite and similar in character to the oolites from 
Idaho. Its specific gravity was given as varying from 2.58 to 2.70, 
or less than that of calcite. Its birefringence was found to be 0.020 
while that of calcite is 0.172. In parallel polarized light a black 
distorted cross was noted, while portions gave a positive black cross 
in convergent light Heated to low redness the pisolites decrepi¬ 
tated and finally were “transformed into calcite.” “Ktypeite” is 
quite probably the same as the material here described and owes its 
apparent deviation from the optical properties of calcite to the in¬ 
timately fibrous concretionary structiue, the relation to calcite being 
similar to that of chalcedony to quartz. 

The most striking and unexplainable feature of the Idaho material 
being the geometrical form, a search was mode through the various 
collections of the National Museimi for other examples of oolites or 
pisolites exhibiting similar featiires. The only other samples foimd 
(U. S. N. M. Cat. Nos. 47,123 and 86,694) were from Shinano Prov¬ 
ince, Japan. These consist of some hundreds of pisolites varying 
from 2 millimeters to 15 millimeters in diameter. The smaller of 
these are spherical or ellipsoidal in form, and the larger are subangular. 
Two of the subangular specimens about 10 millimeters in diameter 
are well defined pentagonal dodecahedra with rounded edges and 
concave faces. 

In an attempt to determine whether the oolites under discussion 
are aragonite or calcite three of the small spheres from Japan, one of 
the larger Japanese dodecahedra, three snowy-white and perfectly 
spherical oolites 2 millimeters in diameter from the “Snake River Hot 
Springs,” Montana, (U. S. N. M. Cat. No. 45,998), one of the Idaho 
dodecahedra, and a small fragment of “flos ferri” aragonite from 
Steiermark, Austria, (U. S. N. M. Cat. No. 87,304), were boiled to¬ 
gether in dilute cobalt nitrate solution. The dodecahedra from both 
Idaho and Japan and the spherical oolites from Japan took on the 
pale blue color of calcite while the “flos fern” and the Montana oolites 
showed the deep violet characteristic of aragonite. It seems estab¬ 
lished that the polyhedral oolites under discussion are calcite. 

The writer is informed by Mr. Laurence La Forge that Wirt Tossin 

* A. Lacboix, Aoad. Boi. C. R 186: 602. 1898. Bee Dana, Syal. Afin , 6th ed , 
App. 1| p. 69. 1800. 
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found polyhedral oolites in the coUeotions of the Ha 3 rden Survey and, 
after engaging in considerable speculation as to the origin of the 
unique forms, analyzed them and found them to be pure calcium 
carlranate. No record of the figures of this analyms can be found nor 
any of the analyzed sample. The present writer found the material 
to dissolve completely in cold dilute hydrochloric acid. 

The internal structure of the dodecahedral forms is that character¬ 
istic of radinte-hbrous concretionary oolites —a structure that almost 
invariably produces a more or less spherical form. Thus the sym¬ 
metry of the exterior of the oolites cannot be the result of internal 
structure or forces, and it becomes pertinent to inquire as to what 
external conditions may have produced the polyhedral forms. The 
normal explanation in mineralogy for external geometric symmetry 
which is at variance with internal molecular structure is either pseudo¬ 
morphism or inversion. In pseudomorphism a previously existing 
crystal with euhedral boundaries has been eonverted into another 
substance by chemical reaction without a change in form. The molec¬ 
ular structure of the second substance bears no relation to the external 
geometric form inherited from the preceding mineral. In the present 
case the crystal-like forms are pentagonal dodecahedra, represented 
in crystallography only by the pyritohedron, so named because it is of 
frequent occurrence with the minerals of the pyrite group. It is a 
solid bounded by twelve faces, each of which is a pentagon with four 
equal sides and one longer side, and closely resembles the regular 
pentagonal dodecahedron of geometry with regular pentagons as 
faces. The regular pentagonal dodecahedron is one of the two regular 
solids of geometry which are impossible in crystallography because 
they are contrary to the laws of symmetry and rational indices. The 
ratios of the axial intercepts of a crystal face must be either whole 
numbers, zero, or infinity, whereas the intercepts of the face of the 
regular pentagonal dodecahedron in prismatic position are as 


l.l±v5-0 

1. 2 .u. 


The only possible explanation of the origin of the caloite 


forms in question by pseudomorphism is to assume that they have 
replaced pyrite crystals bounded by a pyritohedron of hi^ and 
irrational indices closely approaching the regular pentagonal dodeca¬ 
hedron in angle—an assumption which is highly improbable. 

The other cause of lack of correspondence between external crystal 
form and internal structure, inversion, is illustrated by many minerals 
of which leuoite is a typical example. This mineral, which occurs as 
isometric trapezohedr^ crystals of perfect form, is usually biaxial in 
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polariaed li^t under the petrographic microscope and has the proper¬ 
ties of a doubly refracting substance. The accepted explanation of 
this discordance between form and internal structure is that the 
substance at an elevated temperature has the symmetry represented 
by the external form, but at ordinary temperatures possesses the 
aymmetry represented by the internal structure. The mineral was 
formed at high temperature and the external form was determined by 
that temperature. The internal structure, however, inverted in 
cooling to that stable at ordinary temperatures. In the case of cal¬ 
cium carbonate there is no high temperature form which approaches 
isometric symmetry and inversion therefore cannot be invoked as 
the cause cl the form of the imusual oolites. 

Since the pentagonal dodecahedral forms cannot be logically ex¬ 
plained by changes in internal structure or by pseudomorphism it 
seems reasonable to investigate the possibility that they are due to 
forces operating externally. Oolites structurally hke those under 
consideration and more or less spherical in form are frequently formed 
in calcareous springs and the most perfectly rounded ones are those 
which are kept more or leas continuously in suspension by the rising 
current of water. Since the Idaho examples are typical oolites struc¬ 
turally, and were formed in a calcareous spring, there is sufficient 
reason for assuming that they were originally spherical and that the 
spherical form was subsequently modified by external forces. The 
most probable force to be considered is the result of mutual interfer¬ 
ence or crowding and the problem becomes that of the mutual defor¬ 
mation of spheres. If it be assumed that spherical oolites of uniform 
size and perfect form settled in recesses of the spring and continued 
to grow at a uniform rate, they must ultimately have reached the 
point where the surfaces of contact were practically plane. Com¬ 
pression of closely packed plastic spheres would give the same result, 
were the pressure essentially equal from all directions, but the calcite 
spheruhtes are essentially rigid and their deformation can scarcely 
be attributed to pressure from outside the mass of oolites. It is 
doubtless due to continued growth by accretion from the calcium 
carbonate of the spring water. 

The natural supposition would be that when uniform spheres have 
been so modified as to fill space solidly by becoming plane surfaced 
polyhedra, each polyhedron would be a geometric holohedron and the 
problem present^ for solution would be the classic one of the division 
of space with Tniniinnm partitional area. Were only two dimensions 
represented the problem would be easily solvable and the solution 
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capable of facile eocperimental demonatratitm. Thus a single l^er 
of uniform spheres is easily seen to assume a hexagonal packing and 
the ideal d^onnation of cjdinders into hexagonal prisms, as classioally 
represented in honeycomb textures, is illustrated by many natural 
examples. In three dimenrional the problem is not so simple. 

The mathematical solution deri^^ as to the angles for stable equi¬ 
librium is simply that every angle of meeting of fibn-surfaces is exactly 
120°.^ The rhombic dodecahedron is a polyhedron of plane sides 
between which every angle of meeting is 120*’. Space can be filled 
with or divided into equal and similar rhombic dodecahedrons and 
the rhombic dodecahedron might seem to be the solution of the prob¬ 
lem for the case of cells equal in volume and having every part of 
the boundary of the group either infinitely distant from the place 
considered or so adjusted as not to interfere with the homogeneous 
interior distribution of the cells. The rhombic dodecahedron is the 
only plane-sided polyhedron which presents a solution of the equilib¬ 
rium problem. Lord Kelvin concluded from theoretical considerar 
tions, however, that, as foimd by Plateau by experimentation with 
soap films, the angles of the rhombic dodecahedron, giving when space 
is divided into such figures twelve plane faces meeting at a point, are 
essentially unstable. He concluded that the requirements of sta¬ 
bility are best fulfilled when the rhombic dodecahedron is so divided 
by insertion of planes that the unit becomes what he calls a minimal 
tetrakaidecahedron or an isotropic tetrakaidecahedron, familiar to 
crystallographers as a cuboctahedron, having curved arcs of 19** 28' for 
its edges. 

Desch* has critically considered this problem from the standpoint 
of the metallurgist with the view of determining and explaining the 
forms of the crystal grains in solidified metals. According to the 
hypothesis of Quincke, metals and other substances, immediately 
b^ore solidification from the liquid state, separate into two immiscible 
liquids, one in much smaller quantity than the other. These liquids 
have interfacial surface tension and a foam is formed, the liquid present 
in smaller proportion arranging itself in cell walls and the other ccm- 
stituting the cell contents. Crystallisation then takes place within 
the cells and the cell walls are represented in the solid mass by the 
boundaries of the crystal grains. If this hypothesis is correct tiie 

*9xr WiLUAM Thokson (Lord Kolvin), On ihe divuxon of space mth minimum 
partilional area Phil. Mac. 503^14. 1887. 

* CsoL H. Dascu, The solidification of metals from the liquid stale. Jour. Inst. 
Metab S8: 241-263. 1912. 
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grains in a solidified metal should approximate the form of cells of a 
foam and these, according to Kelvin, should be cubootahedra* with 
curved edges. Desch experimented with masses of foam and ob¬ 
tained a certain proportion of cells having the cubootahedral form. 
By far a greater number, however, had the five sided faces character¬ 
istic of the pentagonal dodecahedron. He then proceeded to the 
examination of the form of the grains in beta brass. This brass 
containing aluminum was made to separate into its individual grains 
by immersion in mercury. In this also the majori^ of faces wore 
five sided and the form of most of the grains seemed to approach the 
pentagonal dodecahedron. 

The writer confirmed the observations of Desch on the cells of a 
foam. A large mass of fairly uniform bubbles was produced in a 
closed vessel by slowly blowing air at constant low pressure through a 
fine capillary tube. By observing the reflections of light from the 
contact surfaces of the interior of the mass it was found that a con¬ 
siderable majority of the faces were of pentagonal outline and that 
the cells approximated the form of the regular pentagonal dodeca¬ 
hedron. A much smaller proportion showed four and six sided faces, 
confirming the presence of Kelvin’s cubootahedral cell. The latter 
is further confirmed by the practical absence of anything recognisable 
as a rhombic dodecahedral cell. 

Since the problem was considered as one of interfering spheres, a 
number of equal spherical masses of plastic modeling clay about 1 
centimeter in diameter were packed in a spherical space and subjected 
to, as nearly as possible, equal pressure from all directions. When 
the masses of clay were separate and examined, the interior units 
had become polyhedra and a considerable majority of them showed 
five sided faces. 

In packing uniform spheres to fill space there are two extremes of 
compactness of the group. Thus the loosest packing is six-contact 
packing, that is, any sphere taken as a nucleus is in contact with six 
other spheres. Compression of such a group would result in the 
nuclear sphere assuming a cubic form. On the other hand, the closest 
possible packing is twelve-contact packing, in which each nucleus of 
the group is in contact with twelve other spheres. There are three 

* Tba tenn auboot*hedr&I 10 hero uaed in preference to tetraknideenbedral beoauoe 
crystAllographoni are more familiar with it. It is to be understood that the tetra- 
kaideoahedron of Kelvin is a simple cubootahedron or octahedron evenly truneated by 
the faces of the cube so that all edges are of equal length. This yields a fourteefi- 
faoed solid in which six of the faces are squares and eight are regular hexagons. 
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convenient ways in which twelve spheres may be brought into con¬ 
tact with the central sphere. First, six units may be arranged around 
the circTunference in a plane with the nucleus, and a triangular group 
of three placed above and three below. Crystallographically con¬ 
sidered the equatorial spheres would yield faces, if the spheres were 
forced together, in the position of a hexagonal prism with a trigonal 
pyramid above and below. This may consequently be referred to as 
the hexagonal-trigonal packing. The second grouping may be con¬ 
structed with four spheres placed below the nucleus, four above, and 
four around the equator. By compression such an aggregate will 
yield a rhombic dodecahedron and such packing is called rhombic 
dodecahedral packing. In the third arrangement five spheres form 
a ring above the equatorial plane of the nucleus and five below, offset 
so as to occupy the interstices of the upper five. One sphere at the 
top and one at the bottom completes the group. This group, upon 
compression, gives a regular pentagonal dodecahedron as the nucleus 
and may be called pentagonal dodecahedral packing. 

The faces formed upon any sphere, considered as a nucleus of a 
homogeneous group, by continued uniform growth or by compression 
must obviously obey the law which requires that the planes of contact 
be at right angles to the lines joining the centers of the spheres. In 
the case of rigid spherulitic oolites of calcium carbonate, all growing 
outward at a uniform rate, the form attained must be polyhedral and 
governed entirely by the initial position of the oolites with reference 
to one another. Assuming a close packing there would be a twelve- 
contact arrangement and the resultant polyhedra must be either 
pentagonal dodecahedra, rhombic dodecahedra or the hexagonal 
trigonal form mentioned above. The cuboctabedron, the minimal 
form, could not arise because it would require fourteen point packing 
of the original spheres, which is impossible. 

The pentagonal dodecahedral forms under discussion may then be 
reasonably interpreted by assuming a pentagonal dodecahedral pack¬ 
ing of the oolites in their original resting place. The fact that the 
pentagonal dodecahedron is the form which actually occurs suggests 
that the corresponding packing is most easily assumed, a suggestion 
further suppoiW by the experiment wherein numerous plastic spheres 
were packed and compressed. To test the suggestion further a large 
number of ordinary uniform-sised shot were placed in a round bot¬ 
tomed vessel, shaken until settled and cemented with heated wax. 
Upon dissection of this mass of spheres, the great majority seemed 
to be packed in pentagonal arrangement. The experiments with 
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maaaes of foam, both by Desoh and by the writer are also in agreement. 
There is an essential difference in the behaviour of foams, however, 
since the spheres of foam are more mobile, are capable of greater 
movement and deformation and of subdivision, and are more sharply 
dependent upon surface tension. It is very likely, though, from the 
large number which approach pentagonal symmetry that the normal 
packing is pentagonal. The fact that no rhombic dodecahedral foam 
cells are noted substantiates the ideas of Kelvin, but it is also true 
that every instance of rhombic dodecahedral twelve-point packing 
must result in the formation of cuboctahedral cells in a foam. The 
relative scarcity of cells of this form further argues as to the greater 
stability of the pentagonal dodecahedral packing. The foam cells 
behave to a remarkable degree like rigid spheres, even to an appreci¬ 
able deviation from the theoretical angle of stability demonstrated 
by Plateau in his study of foam films on a wire framework. 

The case of metals especially concerned in the work of Desch is a 
little harder to understand. The coincidence of the pentagonal 
structure of the granular metal with that of foam is apparently a 
substantiation of the Qiuncke hypothesis. In a homogeneous cooling 
metal-fusion one would expect the solidification outward from nuclei 
in a spherical front, and in ideal cases, wherein the temperature was 
homogeneously distributed, these nuclei might be expected to be 
very equally spaced. Except by means of the foam hypothesis of 
Quincke, it is difficult to accoimt for the preference shown for a pen¬ 
tagonal packing. 

The calcite oolites examined in the Idaho lot are without doubt 
selected, ideally perfect examples which may represent the concentra¬ 
tion of hundreds or thousands of less perfect or variously bounded 
individuals. Their form is of extreme interest and it is highly de¬ 
sirable that the locality be visited and a large number of these unusual 
forms collected as well as studied in place. The explanation of 
their form above set forth seems the most rational one to fit the facts 
of the case, but further study of the problem would seem to be hi^ly 
desirable. 

PALEONTOLOGY .—The generic charactere of Astartella 

Georoe H. Girty, U. S. Geological Survey. (Commimicated 
by J. B, Reeside, Jr.) 

The genus AatarteUa was established by James Hall in 186S. The 
only species referred to it at that time was A. vera which consequently 

‘ Fublubed by pormusioa of the Director of the U. S. Geologieel Survey. Received 
August 31, 1927. 
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is the genotype. The original description, whioh is very brief, runs 
as follows: 

Shell bivalve, thick, smooth or conoentrically furrowed: lunule impieased; 
ligament external; hinge teeth two in each yalve^ the anterior ^th of the 
right valve large and strong, with a longitudinal pit in the summit. Related 
to Aetarte. 

This diagnosis has, so far as I am aware, never been revised or re¬ 
written up to the present time; yet on attempting to verify it from 
specimens in my collection I found it far from complete and in some 
respects inaccurate. 

The astartellas are one of the commonest pelecypods of our Pennsyl¬ 
vanian faunas and if we except a few species which appear to be 
isolated because perhaps they are rare, but which may be brought 
into close relationship when more is known about them, all the species 
or at least all the more common species are pretty much alike. In 
any collection of considerable size several species mij^t be distin¬ 
guished on selected specimens, all of them, however, connected by 
other specimens of intermediate character. With the astartellas, 
then, the question is not whether they represent more than a single 
genus so much as whether they represent more than a single species. 
The specimens upon which my observations were made therefore 
unquestionably belong to Hall’s genus. I have identified them with 
Aatartella concentrica Conrad although it is by no means certain that 
Conrad’s specie and the type species of Aalarldla are not the same. 
AaiarteUa concentrica had been in the literature some fifteen years when 
A. vera was described, but it was cited under the genus Nuculitea and 
was evidently unknown to Hall. 

Although shells of this type constitute one of the most common of 
Pennsylvanian pelecypods, they rarely show characters of prime 
generic importance. If they are not actxially broken in that part, 
the hinge margin is liable to be covered by hard rock. Or, as often 
happens, thanks to the hinge teeth and perhaps also to the marginal 
denticles, the two valves occur together so that one of them is con¬ 
cealed by the other. To be sure, the shape of these shells is in a 
measure characteristic and also the sculpture of widely spaced con¬ 
centric lamellae, although Hall in the original description does say— 
I suspect with an eye to the off chance—that the shell is smooth or 
concentrically furrowed. In further comment upon his diagnosis, the 
right valve is the only one whose interior was figured by Hall and, if 
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judgnuat is permitted from certain expressiona used, it was the only 
one known to him. It seems doubtful, as will be shown later, whether 
either valve actually does have two "hinge teeth,” by which expression 
it is fairly certain Hall meant cardinal teeth. 

The hinge teeth, as just remarked, are rarely to be seen in these 
shells, but one of the other generic characters, the "external ligament” 
(or at least its receptacle), is a conspicuous feature in any specimen 
that is even fairly well preserved. By that designation Hall undoubt¬ 
edly had in mind a sharply defined bevelled surface behind the beaks 
which corresponds to a similar though smaller surface anterior to 
them which Hall calls the "lunule.” On most specimens these two 
structiues show no material difference except in sise, and when I have 
had occasion to refer to the posterior one I have called it an escutch¬ 
eon. The same term was employed by Meek in describing Aatartdla 
newbenyi. It may actually have been a ligamental area as Hall 
considered it; nevertheless, my specimens seem to show another 
structure on the interior of the shell which was apparently a place of 
ligamental attachment, and although thia fact, even if established, 
might not necessarily prove that the external structure did not also 
function in the ligamental equipment, it would tend to discredit Hall’s 
interpretation. 

Hall’s description, I believe, was predicated largely if not wholly upon 
the right valve. In my collection left valves showing the hinge are 
decidedly more numerous than right valves. They show that this 
valve was equipped with a single prominent cardinal tooth which had 
a large, deep pit or socket on the anterior side. On the posterior 
side the catdi^ tooth is confluent with a thickening of the hinge 
margin or sort of hinge plate from which it rises considerably, but by 
no means as much or as abruptly as it rises from the deeply exca¬ 
vated socket in front of it. The shell on the anterior side of the 
socket is as high and prominent as the cardinal tooth itself; it is 
probably to be considered a lateral tooth, though it is merely the shell 
margin which as it recedes, forms the broad, sharply defined limule. 

The hinge structure of the right valve, as already noted, is not 
shown by as many specimens as the left valve, but it is shown very 
well indeed by one of them. This specimen has a single large wedge- 
shaped cardinal tooth that is flat on top and slightly indented by two 
longitudinal grooves. The tooth has a deep triangular socket on 
the posterior side; on the anterior side it descends vertically, but 
not quite so far, and is continuous with a narrow shelf-like projectien 
that is carried forward almost to the anterior extremity of the shell. 
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This, the anterior prolongation of the hingie-plate, is guarded on its 
outer or upper side by the thin, strongly projecting edge of the es¬ 
cutcheon, and as its inner edge also is elevated, a short groove is 
inclosed between them. 

But little difficulty is experienced in correlating the structures of 
the two valves. The flat-topped denticle in the rigfht valve evidentiy 
fits into the deep pit that is anterior to the cardinal tooth of the left 
valve, while the cardinal tooth of the left valve is received by the 
deep pit that is posterior to the cardinal tooth of the rie^t valve. 
Thus I recognise but a single cardinal tooth in each valve instead of 
two. Nevertheless, it is possible to harmonize my observations in 
some measure with those of Hail, for a slight prominence exists pos¬ 
terior to the socket of the right valve where Hall has figured a posterior 
cardinal tooth. His figure, however, is not accurate; at least it is not 
in accord with my observations, and I should hardly regard this ele¬ 
vation as being a tooth. The structure in this part is peculiar and 
will be considered more in detail farther on. Hall’s figure shows two 
other structures that are really important, although, inasmuch as he 
did not have the left valve to compare them with, he failed to recog¬ 
nize their significance. His figure shows, though not clearly, a groove 
passing down the anterior side of the shell mar^^ for a short distance. 
Actually, as has just been described, this margin is thickened into a 
narrow shelf that extends forward almost to the anterior extremity, 
and this shelf-Uke structure bears a groove along its upper surface 
by reason of its raised margins. Hall’s figure also shows quite clearly 
a projecting lamina back of the beak which is really the margin of 
the shell along what he calls the ligamental area. 

The construction of the left valve is just the reverse of this for the 
shell is thickened along the posterior margin of the hinge line and 
grooved to receive the sharp and projecting edge of the ri^^t valve, 
while the shell margin in front of the beak is, as already described, 
sharp and projecting so as to fit into the groove of the right valve 
corresponding to it. Whether this reciprocating structure of the 
two valves would properly be called teeth, I am not sure. In each 
case one “tooth” seems to be merely the shell margin and not an 
independent structure comparable to the cardinal teeth. 

I must now try to make clear the singular construction of the hinge 
where in the right valve Hall thought he recognized a posterior 
cardinal tooth. At this point there is constructed a flat-lying plate 
approximately parallel to the hinge plate proper, but free above and 
connected with it only at the lower side. This plate incloses a very 
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muTow, very deep cleft or crack as if part of the shell had been in¬ 
completely sawed off from above. In other l an guage, this structure 
begins as a narrow groove under the beak which rapidly becomes 
deeper though not broader so as to detach ftom above a laminar pro¬ 
jection that lies almost flat and is but slightly separated from the main 
body of the hinge plate. To the reader the thought would probably 
suggest itself that this is some appearance due to accident, but it is 
very clearly shown and is quite persistent on both valves and in a 
number of specimens. This plate helps to form what appears to be 
a receptacle for the ligament, for there is a well-defined striated area 
partly underneath the plate and partly visible beyond it on the 
posterior side which I would say was a place of ligamental attach¬ 
ment. The lower boundary of this ligamental area was a continuation 
of the lower margin of the lamina where it joins the hinge plate; the 
upper boundary is a distinct angular ridge which forms the lower 
margin of the escutcheon. Posteriorly this ligamental area narrows 
strongly from below upward, giving place to the structure which may 
be called the posterior lateral tooth. 

The somewhat remarkable structure which I have tried to describe 
must, I think, be a place of ligamental attachment. It can have 
nothing to do with dentition though a slight elevation of the surface 
more or less incidental to it was apparently identified by Hall as a 
posterior cardinal tooth. In this respect the two valves are alike and 
the lamellae could not possibly have interlocked. In so far as one 
may venture the word, this structure must have served for the attach¬ 
ment either of a muscle or of a ligament, and one can scarcely question 
that it was for the latter. As I have already remarked, this would 
not preclude the interpretation of the “escutcheon” as a ligamental 
area, but it would render the interpretation leas probable. 

The escutcheon also begins under the umbo above the ligamental 
groove. It regularly widens posteriorly but is sharply defined below 
by a ridge and is distinctly an external character. 

One more feattire, somewhat trivial perhaps, may be mentioned. 
The dental socket does not itself extend to the umbo, but it is repre¬ 
sented upon the plane of the lunule by a triangular structure similar 
in appearance to the pseudodeltidium of certain brachiopods and 
form^ apparently by shell that filled in (or possibly overarched) 
the socket as the tooth of the other valve moved forward or was worn 
off at the upper end. This structure b sharply defined by grooves and 
is convex, especially on the posterior side. It may be concave on the 
anterior. 
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Figures 1-11, Aalartella coneentrica Conrad. 1-3, left valve, X4, X2, and XI. 
4r6, right valve, X4, X2, and XI. 7, fragment of a left valve tilted to show the covering 
of the dental socket and its track, X4. S, another fragment of a left valve, X4. 0^11, 
left valve, X4, X2, and XI. 

Lawrence shale, Tatan and St. Joseph, Missouri. 
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To aummarue the structure of this genus as diown by my qiecimens, 
each valve has a single large cardinal tooth, the cardiiud tooth of the 
right valve being anterior to that of the left valve when the two 
valves were joined. The left valve, consequently, has a deep pit or 
socket on the anterior side of the tooth, while the right valve has a 
socket on the posterior side of the tooth. In addition the anterior 
part of the cardinal margin in the left valve forms a linear tooth that 
is received by a groove in the thickened anterior margin of the ri^t 
valve. On the other hand, the posterior part of the cardinal margin 
in the right valve forms a linear tooth that rests in a groove in the 
thick posterior margin of the left valve correq>onding to it. Between 
the cardinal tooth and the posterior tooth in each valve is an area of 
ligamental attachment partly inclosed by a leaflike plate which is 
continuous below with the main hinge structure. The sharply de¬ 
fined areas on the exterior of the shell are lunule and escutcheon, 
although the posterior one may have housed a ligament as Hall 
originally thought. 

The muscular imprints consist of a rather large, deep, and sharply 
defined scar at the anterior extremity of the shell, and another some¬ 
what larger, but less deep and less sharply defined, opposite to it on 
the posterior superior angle. The pallial line connecting these im¬ 
prints is indistinct in all the specimens seen, but it appears to be 
without a sinus, as indeed, has generally been believed. A short 
distance back of the upper margin of the anterior scar and excavated 
in the imderside of the hinge plate is a small but rather deep pedal scar. 

BOTANY .—New paasionfiowers from South America and Mexico.^ 
Ellswobth P. Kilup, U. S. National Museum. 

In preparing a revision of American Passifloraceae the writer has 
had the opportunity of examining the collections of several herbaria 
in the Unit^ States and Europe. As this revision will not be ready 
for publication for some time the new species recently noted are here 
described in advance. Photographs of the type specimens in other 
herbaria are deposited in the United States National Herbarium. 

Passifloxa stellate Morits, sp. nov. 

Stem slendfir, subtriangular, striate, finely pilosulous; stipules setaceous, 
6 mm. long; petioles up to 3 om. long, biglaindular at bMe of blade, the 
glands 0.6 mm. long; leaves 4 to 6.5 cm. long, 4 to 8 cm. wide, 3-lobed about 

> PubliBhed by permluion of tho Acting Secretary of the Bmitbaonian Inatitutioii 
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one-third their length (IpbeB broadly triangular or triangulaivpyate, 2 to 3 
om. wide, acute or obtusish), subtrunoate at base, 5-nervea, entire at margin, 
flparaely and minutely pubescent above, more densely pubescent beneath, 
membranous; peduncles about 2,5 om. long; bracts setaceous, scattoied; 
flowers white or groeniah (?); sepals oblong, about 2^ om. long, hsmiine at 
margin, oucullate at apex, Imled, the keel terminating in a horn 3 mm. long; 
petms linear, less t^n 1 cm. long, obtuse, white, membranous; corona 
ments in a single series, liguliform, about 7 mm. long: operculum membranous, 
7 mm. high, slightly plicate, eroae at margin, white; gynophore dender, 
striate, slij^tly swollen at base, stamens very slender, 1 om. long; ovary 
ellipsoidal, 6-grooved, glabrous. 

Type in the herbarium of the Museum d’Histoire Naturolle, Paris, col¬ 
lected ^'in reg temp, et subfrig.,” New Grenada (Venesuela?), in 1852, by 
M. Merits (no. 1961). Duplicate in the British Museum. 

This is quite distinct from any known species. The shape of the leaves 
and the presence of glands at the apex of the petioles indicate a relation¬ 
ship with P. warmingit. The stipules, however, are setaceous, not folia* 
oeous; the faucial corona consists of a single, not a double, series of filaments; 
the gynophore is more slender; and the ovary ellipsoidal, not ovoid. 

Passiflora quadriflora Killip, sp. nov. 

Plant glabrous throughout, stem angular, strongly compressed, stnate, 
scabrous; stipules setaceous, about 1 cm long; petioles 7 to 9 nun. long, tor¬ 
tuous, glandless, leaves narrowly lanceolate, 5 to 8 cm. long, 1.5 to 2 cm. 
wide, unlobed, acute, mucronulate, rounded or subcuneate at base, entire, 
3-nerved (nerves nearly parallel, conspicuous), rctioulate-veined, ocellate 
between lateral nerves and imdnervc, coriaceous or subconaoeous; peduncles 
in pairs, 2-flowered, the main portion and the branches nearly equal, each 
about 1 cm long; bracts setaceous, 3 to 5 cm. long, scattered; flowers rotate- 
campanulate, about 5 cm. wide, greenish (?); sepals lanceolate, about 2 
cm. long, 0.5 cm. wide at base, acute; petals linear-lanceolate, 5 to 6 mm. 
long, 1 to 1 2 mm wide, obtuse, white, membranousj corona filaments in 
two series, the outer filiform, 5 to 6 mm. long, the inner series oapifiai^, 
2 mm. long, operculum membranous, 2 mm. Tong, slightly plicate, find^ 
fimbriate one-tlurd its length; nectary ring annular; limen shallowly aauoer- 
shamed, 0.5 mm. high; ovary globose; styles very slender, about 8 mm. long. 

Type in the herbarium in the Field Museum of Natural History, no. 
530&7, collected at Yillcabamba, hacienda on the Rio Chinchao, Peru, 
altitude about 1900 meters, July 17 to 25,1923, by J. F, Macbride (no. 5189). 
A specimen of this collection is also in the U, S. National Herbarium. 

This species presents several unusual characters. The peduncles are 
2-flowered, but they do not terminate in a tendril as in t^ case of P. 
ctrrhijhra, P. tryphosUrnmxdoides, and P. graciUima, The leaves are un¬ 
lobed, an unusual form in the subgenus Pledoatemma, to which the species 
clearly belongs. The operculum, in addition, is more conspicuously fim¬ 
briate than in most species of this subgenus. 

Possiflotm gonlospenna Killip, sp. nov. 

Plant densely pilose-hirsutulous throu^out, the hairs of the stem often 
recurved or retrorse; stem subtruuigular, tortuous; stipules linear-lanceolate, 
4 to 6 mm. long, up to 1 mm. wide, aristate, subfalcate; petioles 5 mm. long 
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or leas^ fflancUeas; leaves oblong in general outline, 2-Iobed one-quarter to 
one-third their length, 1.5 to 4.5 cm. along mid-nerve, 2 to 6 om. along 
lateral nerves, 2 to 4 cxn. between tips of lobes (lobes obtuse, mucronulate, 
the sinus truncate or sl^tly rounded, occasionally emar^inate, often 
mucronulate at end of midmrve), soabenilous and densely hirsute above 
with subaimressed white hairs which are enlaimd at base, usually pilose- 
hinute and paler beneath; flowers in pairs on £ort (2 cm.), axillary, leafy 
branches, rarely on the main stem; bracts none; sepals lanceolate, about 
7 mm. 1(^, 2 mm. wide, acute, hirsutulous without; petals narrowly linear, 
3 to 4 mm. long, 1 mm. wide; corona filaments in a smgle aeries, liguUform, 
2 mm. long; operculum membranous, closely pheate, white; limen annular; 
ovary ovoid, longitudinally 6-grooved, whit^pubenilent; fruit a 83 rmmetri- 
cally ellipmdal, up to 4 cm. long and about 1 cm. wide, sharply 6-an|^ed, 
long-topering at ends; seeds obovate, 3 to 4 mm, long, 1 5 to 2 mm. wide, 
blackish, lustrous, narrowed at both ends, the axis more or less curved, the 
lateral margins thin-winfsed, the central portion of each face elevated, 
forming a sharp-toothed ndgo (hence the seed quadrangular in cross-section). 

Type in the Universitetots Botaniske Museum, Copenhagen, collected 
at Nifla de Dolores, (Oaxaca?), Mexico, August, 1842, by Frederik Lieb- 
mann (no 4070; Paastflora no. 29). 

Oaxaca: Santa Gertnidis, Liebmann 4075, Paasiflora no 30 (Copen¬ 
hagen). Sierra de IxthL&n, ConzaUt in 1913 (U S. N. M , (}ray Her¬ 
barium), in 1918 (Missouri Botanical Garden). 

The seeds of P. gonioaperma differ markedly from those of other Ameri¬ 
can species of Passiflora. F^ush of the two faces has the appearance of being 
compressed laterally to form a narrow longitudinal ridge; the transverse 
ridges, normally extending from margin to margm in the species of the sub- 
genus Plectostemma with sulcate seeds, are reduced to a row of teeth along 
this longitudinal ridge. The ellipsoidal, 6-angled fruit, the absence of 
bracts, and the general aspect of the plant, however, show a rather close 
relationship with P. capaiUaria, the species to which the type specimen of 
P. gonioaperma was referred by Masters. In addition to the seed char¬ 
acters, other marks which distinguish it from P. capaulana are the smaller 
leaves, with rounded subparallpl lobes (lobes usually acute, divergent in 
P. capaulana). 

Passiflora conzattiana Killip, sp. nov. 

Stem slender, terete, pilosulous, becoming glabrate, reddish; stipules 
setaceous, about 4 mm. long; petioles densely pilosulous, 0 8 to 2 cm. long, 
glafidlcss; leaves 2 to 5 cm. long, 3 to 8 cm. broad, 2-lobcd (lobes acute, 
rarely obtuaish, widely diver^nt, the sinus shallowly semilunar or the 
upper marpn neariy truncat^, entire, cordate at base, 3-nerved (nerves 
often termmating in a short cusp), thin, sparingly setose above, densely 



nerved, sparing pilose without, glabrous within, 8 to 10 mm. long, 2 mm. 
broad, p^ls Bnear-lanoeolate, 4 to 5 mm. long, 1.5 mm. broad; corona 
fikunents in a single series, relatively few, liguliform, 3 to 4 mm. long, 0 4 
mm. broad, deep red; o^roulum membranous, ered^, doeely plicate, red 
below, pale yellow or white above, the margin minutdy fimbrillate; limen 
annular; gynophore glabrous, 4 to 5 mm. long; anthers oblong, 3 mm. long, 
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1 nun. broad; ovary joarrowly ovoid, demwly pubetuknt or tomentuloae; 
atylee clavate, 3 nun. long; stignu ^oboae, 0.8 nun. in diamater; frait 
narrowly ellifi^dal, about 5 cm. long (ineludinK the long slender stiM and 
the caudate tip), 1 cm. wide, 6-an(^ea, finely piUMSoent, at lenrth a^roua; 
seeds broadly obcordate or suborbioolu, 1.5 to 2 mm. long and wide, trans- 
vorsely 5 or 6>giooved, the ridges nno^. 

Ty]^ in the U. S. National Herbarium, no. 1,200,806, ooUected at Mirador, 
Veraonis, Mexico, June, 1021, by C. A. Purpua (no. 8804). 

San Luis Poiosi: Las Canoas, Pnngle 3638 (Gray Herbarium). 

Vebacruz: Near Jalapa, Rote A Hough 4200 (U. S. N. M.), 49S8 (U. S. 
N. M.), 7840 (U. S. N. M.). Totula, Lithmann 4164, Ptunftora 28 
(Ck)penhagen). 

The principal points of difference between this species and P. captularit 
and P. rubra are much smaller flowers, smaller leaves nearly truncate at the 
upper margin, nearly orbicular, rather than oblong, seeds. Several of the 
specimens hero cited were distributed as P. rubra, a species frequent in 
the West Indies and South America but apparently not found in Mexico. 

Passiflora urbaniana Killip, sp. nov. 

Plant scandent, with slender tendrils; stem terete, softly ferruginous- 
villoaulous or almost tomentose toward end; stipules minute, semiannular 
about stem, barely 0 5 mm long; petioles 5 to 10 mm. long, slightly dilated 
at base, glandless, densely ferrugmou^tomentose; leaves oblong or lan^ 
oblong, 4.5 to 8 cm long, 2 to 4 cm. wide, obtuse or rounded at apex, entire 
or remotely undulat&^ermlate, 3- (or .5>)nerved (nerves impressed at base, 
the lateral not rcachini^ to middle of margin, the secondary nerves 5 to 7 
on each side), subcoriaceous, minutely hispidulous above, densely and 
softly ferruginous-tomentose beneath; praunoles 5 to 8 cm. long, pilosulous; 
bracts 2 to 2 5 cm long, 1 to 1 5 cm wide, viscous, deeply bipinnatiseot, 
the segments gland-tipp^; flowers about 6 cm. wide, the tube short*oam- 
pwulate, hirsutulous without, sepals oblong, about 2 cm. long, 0.6 om. 
wide, obtuse, greenish and hirsutmous without, 3-nerved, the middle nerve 
teoommg carinate toward apex, and terminating in a short horn; petals 
linear, sUf^tly shorter than the sepak, lavender; corona filaments in 5 
series, those of the two outer filiform, about 1.3 om long, violet at base, 
radiate, those of the inner series almost capillary^ about 2 rnm. long^ erect; 
operculum membranous, erect, about 1 mm high, non-plicate, mmutely 
denticulate, limen similar to operculum, about 2 mm. hi(^; ovary subglobose, 
densely white>villous-tomentose. 

Typo in the U S. National Herbarium, no. 520493, collected at Sanitago 
de lu Vegas, Province of Havana, Cuba, where cultivated, May, lOM. 
(Herbarium de Cuba, Estacifin Central Agronfimica no. 25%.) ^d to 
have been grown from seeds from Belise, British Honduras. Specimens of 
this collection have been seen in the New York Botanical Garden, the Gray 
Herbarium, and the Berlin Botanical Garden. 

This is a moat unusual species, and it is unfortunate that its precise origin 
is uncertain. The bracts and flower structure show that it bdongs to the 
subgenus Dyaoamia, of which the only other species witii entire oblong 
leaves is the Brazilian P. claihrata. That is an erect, suffruteseent plant 
with very short peduncles and a wholly different indument. The iMves 
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an T8iy similar in shape and sise to those of P. mvUiflora, a native of the 
West Indies, belonging to a wholly different group of Pauifiora. There is a 
bare possibility that this may be a hybrid of P. mitUiJlora and some speoies 
of the Dytoamia group, peihaps P. foelida. 

This new species is named for Dr.^ I. Urban, the eminent student of the 
flora of the West Indies, whoso assistance to me at Berlin is highly ap¬ 
preciated. 

Passlflora mesadenla Killip, sp. nov. 

Stem subquandrangular, striate, pUosulous; stipules subroniform, 1.5 to 
2 cm. long, 0 5 to 0.8 cm. wide, aristate, glandular-dentate near base; petioles 
up to 2 cm long, 2 or 8-glfimdular at middle, the glands sliort-atipitate, 
about 2 mm. long and 1 nun in diameter; leaves 4 to 6 cm. long, 6 to 8 cm. 
wide, 8-lobed to middle (lobes acute, the middle lobe oblong-lanceolate, the 
later^ lobes ovate-lanceolate), subauriculatc at base (basal lobes sli^tly 
overlapping), shallowljr and irregularly dentate-serrate, 5-nerved, rcticidat^ 
vemed (nerves and veins impnased above), subcoriaceous. dark green and 
glabrous above, paler and pUosulous on the nerves ana veins beneath; 
peduncles solitary, up to 5 cm long, sub^uadran^ar, stout; bracts 4 to 
5 long, acute, united about half their length, glabrous; flower-tube 
cylindric, 7 to 8 cm. long, about 1 cm in diameter, pink without, ^abrous; 
sepals oblong, about 4 cm. long, t om. wide, obtuse, concave toward apex, 
short-awned on outside just below apex, pink without, white within; petals 
oblong-spatulate, as long as the sepals, about 1.5 cm wide, obtuse, white; 
corona imuced to a row of smaU tUck tubercles about 1 mni^ long; oper¬ 
culum 5 to 6 mm. long, the margin recurved, denticulate; limen closely 
surrounding base of gynophorc, lobulate; ovary narrowly ovoid, glabrous, 
pruinose. 

Type in the herbarium of the Field Museum of Natural History, no. 
536001, oolleoted at Villcabamba, hacienda on the Rio Chinohao, Peru, 
altitude about 1800 meters, July 17-26, 1923, by J. F. Macbride (no. 4060). 

This species differs from P, tnacrochlamys, a near relative, in the con- 
SfHouous pctiolar glands, home near the middle of the petiole, aurioulate 
leaf-bases, much smaller stipules, and longer flower tubes. 

Passlflora roaeonim Killip, sp. nov. 

Stem angular, striate, densely tomentulous; stipules oblong, 1.5 om. long, 
8 to 9 mm. wide, oblique and subeordate at base, fimbriate-dentate, the 
teeth 2 to 3 mm. long, not gland-tipped; petioles up to 1.5 cm. long, beiuing 
2 or 3 rudimentary glands, or glanmess; leaves 3 5 to 4 om long, 4 6 to 5 
cm. wide, 3-iobed nobes tnangular-ovate or suborbicular, 1.5 to 2 om. 
wide, rounded at apex, the angle at sinus between middle and lateral lobes 
about 90”), truncate at base, 5-norvcd, glandular-serrulate, thick-coriaceous, 
gtobrous and sublustrous above, densely brown-tomentose beneath, the 
nerves and veins impressed above; peduncles up to 6 cm. long; bracts 4 cm. 
long, united two-tlurds thoir lon^n (free portions ovate-lanceolate, about 
1.6 cm. wide, abruptly acuminate), puberulent without, tomentose within; 
flowers violet, the tube cylindric, 7 to 8 cm. long; sepals oblong, about 3 
om, long, 1.5 om. wide, obtuse, minutely awned on outside just below apex; 
petals Bubemialing the sepals, obtuse; corona reduced to a dee^y crcnulatq. 
ring, Boaroriy tuDeroulate: operculum dependent, the marmn recurved, 
sul^tiie; gynophoro slender, not exserted; ovary obovoid, ^abrous. 
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Tjrpe in the U. S. National Herbarium, no. 1,022,682, ooUeoted in the 
vicinity of Zaragura, Evador, September 28, 1018, by J. N. Rose, A. 
Paohano, and Gwrgo Roae (no 23154). 

Thia may be a hybrid between P. jameaoni and P. eeuadoriea, the fringed 
stipules suggesting the former and the small, shallowly lobed leaves the 
latter. Unlike either of these the under surfaces of the leaves and the 
involucre are covered with a dense brownish tomentum. 

Passiflora anastomosana (Lam.) Killip. 

Tacaonia anaatomosana Lam. in DC. Prodr. 3 : 335. 1828. 

Passiflora acutlssima Killip. 

Tacaonia lanceoltda Mast, in Mart. FI. Bras. 13^: 536. ^ 1872. 

Paaatflora lanceolaia Harms, Bot. Jahrb. Engler 18: Beibl. 46: 11. 1894, 

not Paaatflora lanceolaia G. Don (1834). 

Passiflora matthewsli (Mast.) Killip. 

Tacaonia maUhewait Mast, in Mart. El. Bras. 13': 539. 1872. 

Passiflora uiceolata (Mast.) Killip. 

Tacaonia ureeolaia Mast, in Mart. FI. Bras. 13': 539. 1872. 

Passiflora paulensis Killip, sp. nov. 

Plant glabrous throughout; stem, terete, striate; stipules subrenifom, 
0.7 to 1.5 cm. long, 2 to 2.5 cm wide, cuspidate, crenulate to subentire, 
membranous; petioles slender, up to 2 cm. long, 2 to 4-glandular, the glands 
stipitate, up to 1 mm. long; leaves ovate-oblong or oblong-lanceolate, 5 to 7 
cm. long, 3 to 4 cm. wide, acute, rounded and subpeltate at base, entire, 
Bubtripb- or quintuplinerved, arcuate-veined, membranous; peduncles 
slender, up to 3.5 cm. long; bracts cordate-ovate, 2 to 2.5 cm. long; 1 to 
1.5 cm. wide, acute, conspicuously reticulate-veined, chartaceous, pinkish 
when dry; flower-tubo broadly campanulate, ventricose at base, sepals 
oblong, about 2.5 cm. long, 1 cm. wide, obtuse, cucullate; petals oblong- 
spatulate, slightly longer than sepals, obtuse; corona filaments in 6 series, 
the two outer 2 to 2.5 cm long, terete, fasciate, those of the two succeeding 
series minute, about 1.5 mm. long, the inner series about 2 mm. distant, 
membranous at base, filamentose on margin, the filaments 2 mm. long; 
operculum membranous, horisontally spreading, serrulate at margin; limen 
oyUndrie, 7 mm. high, the lower two-thirds adnate to gynophore, the upper 
third fla^g outwa^j ovarv subglobose, ^brous. 

'I' 3 rpe in the herbarium of the Museum d'Histoire Naturelle, Paris, collec¬ 
ted at Apiahy, Sfto Paulo, Brasil, in 1883, by Puiggari. 

Although numerous species have been described in this group of the sub- 
genus GranadiUa with entire leaves and foliaceous stipules and bracts, none 
of these descriptions apparently apply to this plant. The material examined 
at Berlin was distributed as P. aubrotunda, which appears to be only a smaU- 
leaved form of P. m/ucronata. From P. mucronata, P. poidensia differs in 
the shape of the bracts, which are borne dose to the flower, more slender 
petioles, leaves of a much thinner texture, and in the arrangement of the 
eorona. 
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Ptsslflora dalechampioldM Killip, sp. nov. 

Plant glabrous throughout; stipules semi-oblong, 1.6 to 3.5 om. long, 0.7 
to 1.5 om. wide, acute, muoronulatc, rounded at base, oblique, attached 
laterally near base; petioles 2 to 3.5 cm. long, bearing 6 to 9 mort-stipitate 
glands on dorsal siw; leaves trisect to within 2 mm. of base (segments 
hnoeolate or elliptio-lanoeolate, 3.5 to 10 cm. long, 1 to 3.5 om. wide, acu¬ 
minate, muoronulate, glandulaiHserruIato in.sinuses, often overlapping), 
cordate at base, 3 or 5-norved, reticulate-veiii^, subcoriaocous, sublustrous; 
peduncles 3.5 to 10 cm. long, articulate just below apex; bracts oblong or 
oblong-lanceolate, 1 to 1.2 era long, 0.5 to 0.0 cm. wide, acute, mucronuhite, 
thin-membranous, glaucous, borne at point of articulation, flowers about 
4.5 ora. wide, “greenish blue,” the lute short-campanulate; seinls linear- 
oblong, about 2 era long, 0.6 to 0.8 cm. wide, cucullate and short-awned at 
apex; petals hncar, about 1 cm. long, 03 cm. wide, corona filaments in 3 
series, the outermost filiform, about 7 mm. long, the two inner capillary, 

2 to 3 mm. long; operculum membranous, 2 mm high, denticulate; nectw 
ring a short membrane; limen tubular, adnate to bam of gynophore; ovary 
ovoid; fruit ovoid, 4 cm. long, 2 cm. wide (probably larger), the exocarp 
coriaceous; seeds obovate-oblong, about 5 mm. long, 3 mm. wide, reticulate. 

Type in the U. S. National Herbarium, no. 0435^, collected at Coroioo, 
Yungas, Bolivia, in September, 1894, by M. Bang (no. 2441).^ Duplicates 
in the herbarium of the New York Botanical Garden and in the Gray 
Herbarium. 

This collection was identified by Masters as P. tnnUea. The leaves boar 
a general resemblance to that species, though they are much more deeply 
lobed, and the petiolar glands are more numerous. The flowers are smaller, 
the outer corona filaments filiform, not liguliform, and the operculum merely 
denticulate. The shape of the leaves suggests rather P. weberbaueri, a 
wholly different species of the subgenus GranadiUaatrtm. 

Passiflora rubrotincta Killip, sp. nov. 

Plant glabrous throughout; stem terete, wiry, drying yellowish; stipules 
subreniform, 1.6 to 2 cm long, 0.5 to 0 8 cm wide, minutely mucronulate 
at one end, rounded at other, remotely crenulatc or subentire, coriaceous; 
petioles about 2 cm. long, glandless; leavM 4 5 to 8 cm. long and wide, 
auulatcly 3-lobed (middle lobe ovate-deltoid, 3 to 4 cm. long, 4 to 5 om. 
wide at base, obtusish, the later^ lobes less than half as long), distinctly 
peltate, truncate at lower margin, 5-nerved, coriaceous, dark green and 
lustrous above, dull and reddish beneath; peduncles 4 to 7 cm. long, slender, 
articulate about 2 mm. from apex; bracte cordate-ovate, about 1 cm. long, 
0.7 om. wide, acute, muoronulate, reddish; flowers 4 to 5 cm. wide, the 
tube oampanulate; sopials oblong-lanceolate, about 5 mm. wide at base, 
ooriaecous, dorsally awned just below apex, the awn foliaceous, about 1 
cm. long; petals Imear-spatulate, slightly shorter and narrower than the 
■Apala; oorona filaments filiform, in 3 (or 47) series, the inner barely 2.5 mm. 
long; operculum membranous and non-plicate below, filamentose above, the 
filaments about 3 mm. long; limen tubular, closely surrounding baM of 
gynophore; ovary ovoid. 

TyM in the herbarium of the New York Botanical Garden, collected in, 
Bolivm, the precise locality not stated, by M. Bang (without number). 



490 JOUHNAL OF THE WASHINGTON ACADEMY OF 801ENCBS YOU 17^ itO. 16 

Tho angularly lobcd, diatinotly peltate leaves at once differentiate this 
species from relatives of tho subgonus OranadiUa. 

Pusifloim tenulfila Killip, sp. nov. 

Plant glabrous throu^out; stem terete or the younger parts subangular; 
stipules semi-oblong or subremform, 1 to 4 cm. long, 0.5 to 2 cm. wide, ob¬ 
tuse or aoutish, mucronulate at apex, rounded at base, subentire, i^uoesoent 
beneath; petioles 2 to 5 cm. long (lower up to 8 cm.), 2 to 5^andular, the 
glands up to 2 mm long, thickened at base, scattered or subopposite; ^ves 
3.5 to 8 om. along inidnerve, 3 to 7 cm along lateral nerves, 5 to 12 om. 
between apices of lateral lol^, 3-Iobcd two-thirds to three-quarters their 
length (lobes oblong or obovate-oblong, 1 to 3 5 cm wide, roun^d or obtuse, 
mucronulate at base, glandular-^milate in the acutiah sinuses, the middle 
lobe narrowed at base), cordate, 5-nerved, subpeltatc, membranous, glauoes- 
cent beneath; peduncles 3 to 8 cm long, slender, articulate less than 2 mm, 
from apex; bracts cordatc-ovato, 1 to 1.5 cm. long, 0.6 to 1 2 cm. wide, 
abruptly acute and mucronate at apex, glandular-seriate at base, glaucous, 
borne at point of articulation, persistent; flowers up to 3.5 om. wide, the 
tube patolliform, introrse at base; sepals narrowly oblong, 5 to 7 mm. wide, 
obtuse, wriratc, bright green along the keel, white at margin, the keel 
tenninating in a foliaccoua awn 4 to 6 mm. long; petals about two-tUrds as 
long and as broad as sepals, obtuse, white; corona filaments very slender, 
almost capillary, in 4 series, the outer two 5 to 7 mm. long, ramato, the 
inner two 1.5 to 2 5 nim. long; operculum membranous, I mm. hi^, sli^tly 
pboatc at margin, filamentose, the filaments attached dorsally just below 
margin, 1 to 1 5 mm. long; nectar ring a low fleshy ridge; limen shallowly 
cupulifonn, loosely surrouncUng base of gynophore; ovary ovoid, glaucescent. 

IVpe in the U S National Herbarium, no. 1,232,864, collected at Mareohal 
Mallet, Parand, Brazil, about 800 meters altitude, January 2, 1904, by 
P. Dus^n. A duplicate of this collection is in the Gray Herbarium. 

Brazil; Ijuhy, Rio Grande do Sul, Lindtnan 1363 (U. 8. N. M,). 

Paraguay : Along Upper Parani River, Ftebrig 6230 (U. S. N. M,, 
Gray). 

This material was distributed os F. coendea and P, tr^cumanensiB. The 
species is not even closely related to F. coerulea, differing greatly in leaf 
shape and flower structure. Though belonging to the complex group of 
granadillas with 3-Iobed leaves and foliaccous stipules, it is at once dis¬ 
tinguished by small flowers with very short, almost capillary corona rays. 
PoBBifiara iucumafiensis, P, namcidata, and P. giberti in general appearance 
closely resemble P. tenuifila, but, in addition to larger flowers with coarser 
corona rays, the first two have glandless petioles, and the third has a dis¬ 
tinctly plicate operculum. 

I^asslfloia pbaeocftula Killip, sp. nov. 

Plant Boandent. the tendrils well-dovclopod; stem subquadrangular, 
slender, dark purple; stipules setaceous, soon deciduous; petioles 6 to 8 mm. 
long, glandless or obscurely glandular at b^ of leaf, mmutel^ puberulent; 
leaves oval, 3.5 to 5 cm. long, 2 to 2.5 cm. wide, roundra and slightly emargi- 
nate at apex, rounded at base, entire, penninervod (lateral nerves 6 to 7 
to a side), reticulate-veined (nerves and veins elevated and conspicuous on 
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both surfaces), thick-coriaceous, lustrous and glabrous above, dull and 
minutely puberulent beneath; Mduncles solitary in axils, 1-flowered, 4 to 
6 mm. long, shorter than the adjacent petiole; bracts soon deciduous; flower 
tube funnd-shaped, about 8 mm. long, 5 mm. wide at throat, dark-maoulate 
within; sepals narrowly oblong, about 2 cm. long, 0.6 cm. wide, obtuse, 
eoqmioulate; petals similar and subequal to sepak; corona filaments in 2 
series, the outer about 1 cm lon^, subdolabriform, linear below, dilated to 
width of about 1.5 mm. above middle, attenuate at tip, the inner filiform, 
about 1.5 mm. long, shallowly bifid; operculum borne in lower third of 
tube, erect, 4 mm. long^ filamontoao nearly to base, ovary ovoid, puberulent. 

Type in the herbarium of the New York Botanical Garden, collected 
along the Upper Rio Negro, Brazil, in 1907 or 1908, by Weiss and Schmidt. 

Among species of the section Pucudodsirophca this is most readily recog¬ 
nized by the small, very thick leaves with a conspicuous much-elevated 
reticulate venation. The peduncles arc shorter than the petioles, in this 
respect resembling only candida» In both scries the corona filaments 
are much fewer than in P aindida, P. haefnaloaiigmiif and other rclativcsi 
and the outer filaments arc essentially entire at the margin of the dilated 
portion. 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

ENTOMOTX)GICAL SOCIETY 
392nd meeting 

The 302nd regular meeting w'as held April 7, 1927, in the U. S. Dcmrtment 
of Agriculture Motion Picture Laboratory, 1363 C Street S W. rasident 
J. A Hvslop presided. There were present 23 members and 15 visitors. 

Mr, Floyd F. Smith, of Willow Grove, Penn., was elected to membership. 

Program: W. H. Laurimer: The control campaign against the European 
torn borer, (Illustrated by two motion picture films of the Department 
entitled “The corn borer and what to do about it/' and “Corn and the borer," 
—and also by several lantern slides dcalmg with the various phases of the 
com borer activities, such as copies of the original 810,900,000 authorization 
and appropriation bills, organization charts for the campaign, portroiits of 
some of the executive personnel) In addition to data in explanation of the 
film and the slides the spi^aker gave a brief outline of the events of the past 
few months concoming the com-borer clean-up campaign, with not only em¬ 
phasis on the scope and magnitude of the enterprise, but also with emphasis 
on its cxperimentol character, as lacing solely an efTort to cheek the spread 
of the pest, and with no attempt at absolute extermination of it, the experi¬ 
mental chaiucter of the campaign liemg clearly realized and understood not 
only by the President, the Director of the Bureau of The Budget, and the 
Congreasional Committee, but also by the International Corn-Borer C^om- 
mittec, some of the members of which were most active in obtaining the 
ten million dollar wpropriation. 

A. C. Baker; TAi ettrua white fly in Californui. The speaker gave a 
brief account of tiio campaign against this pest and his visit to that Staterin 
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this connection. He pointed out that a previous attempt had been made to 
eradicate the white-fly, which, probably due to a lack of knowledge of ita 
host plants, was unsuccessful. The present campaign resolved its^ for this 
same reason into one of treating the entire infested area, in the hope of re¬ 
ducing the whitc-fly population to a point whore danger of its transfer to tbe 
southern citrus region would be mimmized, and if possible to a point where 
eradication might be considered feasible. 

Informal remarks were made on request by T. H Colebbook Tatlor, 
who has been working on cocoanut insects in the Fiji Islands, and who was 
en route to his old home in England on a vacation. He gave a brief outline 
of his work and experiences in the South Seas, and discussed with some detail 
his researches on the life history and control of Leuuana trtdescena Bath- 
Baker, a serious post of cocoanuta in Fiji This injury, commonly known as 
‘‘Browning disease/’ was first noticed by explorers in 1860, and again was 
recorded in 1007, By 1023 it had spread to about a hundr^ of the near-b^ 
islands. Considerable time in control work was given to graying experi¬ 
ments with load arsenate paste and sea water, but much difReulty was ex¬ 
perienced in spraying because of the great hei^t, 00 feet or more, of the 
cocoanut trees, and tecause of the corrosive qualities of the sea water on the 
spraying equipment Search was made in a number of the other countries 
for parasit^, and, at last, in Java, a Tachinid, Piychomyta remofa Aldrich, 
was found. Serious difficulties were encountered in actual transportation by 
steamer of the parasites because of inadequate facilities, lack of ioc, etc., for 
properly taking care of them. Much of the rearing work, too, was done 
unaer highly adverse conditions. He also touched briefly upon explorations 
made in other places, notably those in New Guinea and the Solomon Islands. 

Dr. BdviNG directed attention to two copies of a Danish entomolomcal 
Magazine, “Entomologisko Meddelelser/' vol 15, Nos 5 and 6, 1926, which 
contained an article entitled “The History of Danish Entomology” by Kai 
L. Henricksen, statmg that it presented a very excellent of the sub¬ 

ject and that there was included a number of good portraits of the outstanding 
leaders of the work in that countiy, and natives who in other countries have 
been identified with entomological work 

Mr. lionwEU directed attention to an old paper by Fabric*iua written in 
1774 in which the author had recorded a thought quite similar to that ox- 
pietted recently in an addrew by Dr. Howard that if wo only had closer 
ooquaintanoo with and more intimate knowledge of insects wo could better 
learn to control them. 

J. S. Wade, Recording Secretary. 
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CHEMISTRY.— Dia$o sulfonates.'^ W. L. Hall and H. D. Gibbs, 
Hygienic Laboratory, U. S. Public Health Service. 

In 1868, about a decade after Griess* epoch making discovery of 
the diazo compounds, Schmitt and Glutz,* while studying the reactivity 
of these compounds towards various reagents, synthesized the first 
diazo sulfonates. They observed that the addition of moist diazonium 
chlorides to concentrated solutions of sodium hydrogen sulfite pro¬ 
duced clear yellow solutions which did not evolve nitrogen even 
when heated to boiling. From diazotized ortho- and paraamino- 
phenol, treated in this manner, they isolated beautiful yellow crystal¬ 
line compounds having the formula C«H 4 *OH*NtSOiK. They con¬ 
cluded that the acid sulfite had condensed with the diazo phenols and 
predicted that the reaction would be characteristic for all diazo 
compounds. 

Strecker and Romer* (1871) studied the behavior of diazo-benzene 
towards potassium hydrogen sulfite and, as predicted by Schmitt and 
Glutz, obtained a condensation of the acid sulfite with the diazo com¬ 
pound, but they noted that during the reaction sulfur dioxide was 
evolved. Their recrystallized compound was colorless and reduced 
certain metallic salts, and an analysis gave the molecular formula 
CsHtNiSOiK. They proved that the sulfonic group was not directly 
attached to carbon and attempted to write a structural formula for 
the compound, but failed to recognize the simple relationship between 
their experiments and those of Schmitt and Glutz. 

Fischer* (1875) seems to be the first to explain the mechanism of 

^ Published by pennission of the Surgeon General, U. 8. Public Health Service 
Received Sept. 2, 1027. 

* Ber. Deutsoh. Cfaem. Gee. 2: ftl. 1889. 

* Ber. Deuteoh. Chem. Ges. 4 : 784. 1871. 

* Ber. Deutech. Chem, Qes. 8: 580. 1876. 
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the syntheBefl. He proved that Schmitt and Oluta’s yellow com¬ 
pound and Strecker and Rdmer’s colorieas compound were einiilar in 
type. In repeating Strecker and Rdmer'e work, Fischer used neutral 
sulfite and later alkaline siilfite,* and obtained a yellow compound 
whose molecule contained two less hydrogens than found by Strecker 
and Romer With oxidizing and reducing agents, Fischer was able 
to convert a yellow compound into a colorless one and vice versa, 
thereby demonstrating a chemical reversibility.* 

Diagramatically, the synthesis and reversibility of the diazo sulfo¬ 
nates may be represented by the following equations,* where R is 
an aromatic radical and X a metal. 


R SO,X 


R SOiX 

1 1 

1 

NsN + _ 

cold 

1 1 

N - N 

t 


Labile, Syn Configuration 

Cl X I 


Orange to Red Coloration 
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R H 

1 

N - N + Hi 


1 1 

-N-N 

1 1 

1 

so,x 


1 1 

H SOiX 

Stable, Anti Configuration 

Stable, Anti Reduced Form 

Yellow to Orange Coloration 

Colorless 


This property of the diazo sulfonates to undergo reversible oxidation 
and reduction, and the possibility of measui’ing their electrode poten¬ 
tials, instigated the syntheses of 10 of these compounds, five of 
which apparently are new. So far, measurements made of the 
electrode potentials are nut conclusive enough to w'arrant publica¬ 
tion of this phase of the problem. 

The part played by the diazo sulfonates in advancing the science 

• Ann Chem ISO: 07 1878 

* Although Strecker and Rdmcr noted that when their compound reduced silver 
nitrate a yellow solution was produced, and from this solution they isolated a yellow 
silver salt, they were at loss for an explanation as to what had taken place. 

^ Adopting Hantssch's tbeorios For a detailed discussion of the atercoobemistry 
of the diaio sulfonates see J. C. Cain, Tht ehemiBtry and technology of the diaso eom^ 
pounde, Edward Arnold, London, 1020; and Lachuan, The apinl of organic chemiatry, 
p. 21^ The Macmillan Co., New York, 1904. 
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of ohcmistry has been an important one. E. Fischer’s* researches on 
the use of the diaso sulfonates in hydrasine synthesis, first discovered 
by Btrecker and R6mer,' has indeed proved to be a very fruitful 
piece of work. The use of the diaso sulfonates by Hantssch, Bam¬ 
berger, Blomstrand, and others, as evidence for and against the con¬ 
stitution of diaso salts, has been noteworthy. Many substitution 
products of the simplest benzene diazo sulfonates were synthesized 
in the search for a stable molecule of the syn configuration. These 
researches have thrown some light on the stabilization of such a 
labile molecule. 

The outstanding characteristic of these compounds in the pure 
state, synthesized as here described, is their surprising stability. The 
authors have on hand some compounds that gave a check analysis 
after the lapse of over a year and a half. Apparently, all diazo sulfo¬ 
nates will keep perfectly when not exposed to moisture and excess 
light. All the sodium or potassium salts containing a single aromatic 
ring that have either been studied or described are yellow to orange 
and give like-colored solutions, the color and solubility depending 
upon ring structure. 

Hydrazine sulfonic acids'” can be prepared from the diazo sulfo¬ 
nates by reduction with zinc dust and acetic acid. By careful re¬ 
crystallization, avoiding oxidation,” colorless crystalline compounds 
may be obtained. 

Like many organic syntheses, the production of the diazo sulfonates 
is comparatively simple when one has learned from experience the 
proper procedure. Ehq}eriment8 have shown that success lies in the 
proper control of the pH. As Fischer showed the Schmitt and Glutz 
method to be faulty, so do we find the Fischer and subsequent methods 
inadequate when applied to certain intermediates. One mtist always 
bear in mind that at no time during the condensation should siilfur 
dioxide be liberated. Should this happen there may be obtained a 
gummy mass or even a tar, which possibly is a mixture of the oxidized 
and r^uced sulfonates, sulphazides, and what not. Only a slight 
excess of sulfite should be used in certain cases, otherwise disulfonates 
of type formula R'NSOiNaNHSOiNa may be obtained, where R is 
an aromatic radical, usually containing nitro or sulfonic acid groups. 

Since in practically all diazotizations here considered an excess of 

* Bar. Dentaoh. Cham. Gaa. 8: 802, 1006. 1878. 

' Bar. Dautach. Cham. Oea. i: 786. 1871. 

** E. FiacBu. Bar. Deutaoh. Cham. Qaa. 8: 600. 1876. 

” H. BusBmoaxB. Ann. Cham. 8ft: 816. 1888. 
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acid u necessaiy and at the same time prevents the formation <4 diaso 
amido compounds, one is confronted with the proUem ci obtaining a 
reaction between the diasonium solution and sulfite without liberating 
sulfur dioxide. Investigators in the past evaded this difficulty by 
either isolating the diasonium compound and using neutral or acid 
sulfite solution, or by adding the diasonium solution directly to 
sulfite made excessively alkaline. Later workers showed that if 
after diazotization the excess acid was neutralized near O'* and this 
solution added to sodium sulfite good results were obtained, but we 
found the method did not apply in all eases. The foUovnng procedure 
was finally devised and worked excellently where the others had 
failed. The diazotized solution was added, simultaneously with an 
amount of sodium hydroxide sufficient to neutralize the excess add, 
to the cooled sodiiun sulfite solution, the rates of adding the alkali 
and diasonium solutions being such that the pH of the reaction was 
kept between empirical values and at no time was sulfur dioxide 
liberated or alkali concentration high enough to cause decomposition. 

In all cases, except one, a yield of crystals colored from a brownish 
orange to almost red, was found to be caused by too great an al¬ 
kalinity during the reaction. 

Whatever the procedure, experience has proved that for good 
yields high concentrations of all solutions are advisable, and even then 
salting out of the product is necessary for the very soluble compounds. 

SXFBBIUEKTAI. DATA^* 

l-M^ylbmzeM-g-<Uasoaodimutdf<maie 

To 10.7 grains of commercial ortho tohiidine'* were added 30 eubio oenti- 
meten of mter and 26 grams of concentrated (36 per cent) hydrocblorio 
acid. Upon cooling, crystals of the hydrochloride separated. Nevertheless 
at 0° the suspension was easily diazotized with 21 to 24 cubic centimeters of 
a 36 per cent solution of sodium nitrite. The end-point was determined 
with starch iodide paper. A beaker containing 62 cubic centimeters of a 
25 per cent sodium sulfite solution** was surrounded by a salt-ice mixture 
and the diazotized solution run into the cold sulfite suspension until a spot 

“ The BUthon ere indebted to C. Q. Remsburt, Division of Chemistry, Hjifienio 
Leboratpry, for the analyses of the following compounds, except the nitrogen 'deter- 
minatioSs which we determined by the eombiution method. 

** Although these quantities are tor tenth molal proportions, ten times the amounts, 
or molal quantities, were foimd to work equally well. 

u Bodlum sulfite sloiriy changes to sulfate. It is therefore advisable to make pre¬ 
viously a rough analysis. We found it convenient to use an analysed saturated solu¬ 
tion kept in a tightly stoppered bottle. 
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phto detonnination showed the reacting solution to have an acidity of about 
pH 5.6 (deep blue to brom cresol green or just orange to brom'phenol 
red). Gold 20 per cent sodium hydroxide was next dropped in until the 
aUGaliai^ inoreued to about pH 8.2 (yellowish green to th^ol blue); 
more dumtised solution was tten added until pH 5.6 was notecf, then more 
alkali until pH 8.2, and so on in alternation until eJl the diasotised solution 
was added. At the end the alkalinity of the liquid should be adjusted to 
about pH 10 (distinctly blue to thymol blue). A total of 6 to 8 cubic cen^ 
meters of the 20 per cent alkali is required. With a httle experience one can 
add eimnltaneously to the sulfite, the alkali and diazotiz^ solution, md 
still keep within the required pH (5.6 to 8.2) zone. During the reaction 
beautifm li^t orange plates separated, which probably were a mixture of 
the sjn compound and crystals of sodium sulfite. The beaker was removed' 
from the ice bath^ 10 grams of sodium chloride added, and the whole heated 
slowly with stirring at 70^. The resulting deep orange red solution was 
filterra and cooled to 0^ with occasional stirring. Clumps of short yellow 
needles crystallized. Them were separated from the mother liquor and 
purified by three reciystallizations from hot water, in which they wore very 
soluble. The compound was^ dried at reduced pressure over soda limo-cal- 
dum chloride-caustic soda mixture. All subsequent drying of crystals was 
made in this manner unless otherwise stated. 

Analysis; 

Circulated for CvHiNtSO.Na: N 12.01, H 14.43 
Found: N 12.78, 8 14 22 

Colorless crystals of the hydrasinc sulfonate were prepared by reduction 
of a hot saturated 25 per cent acetic acid solution of the diazo sulfonate 
with an excess of zinc dust, heating and stirring on a steam bath until the 
solution was practically colorless. After filtering and cooling the crystals 
separated, but no further investigation was made. 

l~MelhyIr4-todium8iUfonatebensene-g-diaso9odiimuuJf<m(Ue 
J-CHr^SOiNa • CJIr-S-Nt/SOtNa 

To 18.7 grams (see footnote 13) of commercial 24ininotoluene-4-8ulfonie- 
add was added 30 cubic centimeters of water and only 15 grams of cqn> 
oentrated 30 per cent hydrochloric acid. To the suspenaion, cooled to 0", 
21 to 24 cubic centimeters of a 30 per cent solution of sodium nitrite was 
add»d. The diazotizod compound was partially insoluble and evidence of 
its precipitation was noted after one-half of the amount of nitrite had been 
addra. The end-point was determined with starch iodide paper. There 
was slowly dropped into the yellow diazotized suspension 13 cubic centi- 
metem of a 40 per cent sodium hydroxide solution, forming tho sodium 
salt of the sulfonic acid and neutralizing the excess acid. Although a 
suspension still persisted, 62 cubic centimeters of a 25 per cent sodium 
sulfite solution was added, producing a complete solution. At no time 
was the temperature of the reaction allowed to rise above 10°, and at the 
end the of the solution was about 0 0 (bluo to thymol blue). Upon 
adding 25 grams of sodium chloride, heating to 70°, filtering and cooling, 
deep yellow, short needles crystallized. These were sep^ted and le- 
oiyirtaUiied twice from hot water. Great oare was exordsed in remystaUisa- 
tion BBoe oompoond was extremely soluble in hot and cold Watw. 
Tlie purified product was dried at 100° and when dry it absorbed moisture 
very quickly from the atmosphere. 
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Analyus; 

Calculated for C 7 H«NAOiNat:N 8.64, 810.78 
Found: N 8.60, 8 10.42 

By meana of acetic add and dno duat reduction, the colorltea hydrasin 
sfilfonate waa prepared. 

1 ,5-i>tfnetAyZ&enaene-4*dta2O0odtumau(ftmate * 

1 ,S(Cff,)iC.ffW-JV*SO^c» 

To 12.1 grama (see footnote 13) of commercial 4-aminometaxjiene waa 
added 30 cubic centimeters of water and 25 grama of concentratM 36 per 
cent hydrochloric acid. Exactly the same procedure and quantities of 
nitrite, aulfite, and alkali were u^ as in mal^g l-mothylbenBone-2-dia«>- 
aodiumaulfonate. In the present case, however, 25 grama of sodium chloride 
was added and subsequent heating to 70^ caused a slight tarring which we 
were not able to prevent. 

The isje was easily removed in the filtration and gave no further trouble. 
On cooling the hot solution to 0^ bundic-like short orange yellow needles 
separated. They were filtered, recrystallised from hot water, and dried. 

^^nalvsis * 

Calculated for CsH^NsSOsNa: N 11.80, 8 13.58 
Found : N 12 15, 8 13 29 

By means of acetic acid and sine duat the compound was reduced to the 
colorless hydrazine sulfonate. Upon drymg, the crystals became slightly 
pink. 


l^Hydroxy-S,6-dtchlarohense7ie-4'^iazo8odiufnsulfanaie 
i-Ha- 2 , 6 -Ch • CMrA-Ni^OtNa 

Schmitt and Gluts'^ (1868) in a simple quantitative manner S 3 rntheBized 
a dichlorophenoldiazosulfonato. They must, however, have used a 4,0- 
didiloro-24uninophonol as their storting material. 

We diazotized commercial 2,6-dicMoroparaaminopheDoIsulfate, in the 
usual manner. The diazotized compound precipitated'^ and the suspension 

u The ByntheaiB and reduction of this compound showed it to be the moat unstable 
of the series 

u Ber. Deutsoh. Cbem Ges. 2: 62. 1869. 

Paraaminophcnol, when diasotired and treated with a sodium hypochlorite solu¬ 
tion made according to the method of Raachig {Ter Deutsch. Chem. Ges 40: 4SS6. 
1007), substituted two ohlorine atoms in the 2,6-po8ition of the ring and gave the same 
type of precipitate. Indications are that the precipitate was an anhydride having 
the graphic formula. 

Cl 

0 <O'‘‘ 

Cl 


BfMenoe in favor of such a structure is as follows: 

Obrtain dissotized compounds form similar anhydridae, as, for example, diaioiiied 
solfaBilio acid. A corresponding precipitate was obtained when 2,6-dibroiiiopara- 
amlnophenol was diazotized whereas its methyl eater was soluble. In the last ease the 
substituted methyl group prevented formation of the anhydride. 
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WAS added to a sli^t excess of the molecular requirement of alkaline sodium 
sujffite. The sulfite, in this case, was not completely in solution and con¬ 
tained enough 20 per cent sodium hydroxide to neutralise the excess acid 
used in diasotisation. After standing for an hour, with oocasional stirring, 
the whole was heated to 70^, filtered and cooled. The crystallised yellow 
i^tes were separated, ^crystallised three times from hot water, and dried. 
The dry compoimd quickly absorbed moisture from the atmosphere. 

Analysis; 

Calculated for CtH>NaClsS04Na: N0.56, S 10.94, Cl 24.20 

Found: N9.65, S 10.72, Cl 24.14 

Upon reduction with zinc dust and acetic acid, the hydrazine sulfonate** 
was prepared in colorless crystals. 


l~Hydroxy ^, 6~dtbr<m6bensene~4^diazo8odium8u^onaie 

1-HO-B , 6-BrrCtHir4-NtSOzNa 

BOhmer (1881)^*^ first made this compound by brominating paradiazo- 
phenol with bromine water. Ho separated the precipitated diazotized 
product, treated it with sodium hydrogen sulfite and heated His diazo¬ 
sulfonate contained 2 molecules of water of crystallization. Hantzsoh and 
Davidson (t896>** prepared the potassium salt of this diazosulfonatc, using 
potassium sulfite as a sulfonatin^ agent. In repeating Bhhmor’s work, we 
found that his method of bromination with bromine water required too 
large a volume.** Therefore we first synthesized 2,6-dibrom(^-aniino- 
phenol by the bromination, in an acetic acid solution, of paranitrophonol 


The precipitate was separated and dissolved in 30 per cent hydrochloric acid at 
20* A residue was filtered and the filtrate reduced at 0* with a solution of stannous 
ohloride in 36 per cent hydrochloric acid. The hydraiine hydrochloride, l-HO-3, 
btCli,CiHr4-NHNHiHCl, so obtained was filtered, dissolved in water, and twice 
precipitated from its solutions by adding one-half its volume of 36 per cent hydroohlorio 
add. After drying over caustic soda—soda lime mixture it gave only a poor analysis, 
and as it was found to be rather unstable even when isolated and dried, no further 
study was made 

A pielimmary report of this hydrasine was presented at the Washington, D. C , 
meeti^ of the American Association for the Advancement of Scionoe, Deo 29, 1924 
Although we were able to obtain the hydrazine hydrochlonde by stannous chloride 
reduction, the Fischer hydrazine sulfonate method gave no results. 

Joum. Frakt Chem 84: 463, 466 1881. 

** Per. Deutsch. Chem. Ges. 88: 1633 1806 

^ We used a modified procedure by which a tenth of a mol of diazotized para- 
amlnophenol was easily brominated in a small volume The brominating solution was 
prepared as follows. Hromine, 36 grams, was dissolved in a saturated solution of 40 
grams of potassium bromide at 20*. The solution was then diluted to a volume of 400 
eubie oentimeters. When the concentrated bromine solution was added, with stirring, 
to the diasotlsed phenol In the presence of much crushed ice, the anhydride of 2,S- 
dibromo-t-diasophenol was precipitated The precipitate was separated, dissolved 
Cn 36 per cent hydroohlorio acid, reduced to the h^razine, etc (see footnote 17). 
The hydrasine hydrochloride, l-HO-2,6-Br^tH«-4-NHNHtHCl, so obtained, although 
apparently more stable than the dichloro compound, decomposes dowly in solution 
and likewise when dry. 

Analysis. 

Calculated for C«HiON»Br^l : N 8.80 
Found* N 9.00 
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(MoUau and Uhlman 1805).** The 2,6-dibromonitroidieiiol wm te dtt eed 
at 70° with tin and concentrated hydrochloric Mid and the tin predi^tatad 
with hydrogen sulfide. The 2,6-dibromo-4-aininophMolhydroduorlw wfaeo 
diasoticed precipitated, and the suspension was added directly to ■ 10 per 
cent excess over the calculated quantity of alkaline sodium sulfite’PiMpei^ 
sion, heated, cooled and cp^tallissed. The purified disso sulfonato, when 
dried at reduced pressure, did not contain two molecules of water of arystalli* 
sation, as did BOhmer’s compound. 

Analysis: 

Calculated for CJIiN|Bi^ 04 Na: N7.33, S8.39, Br 41.85 

Found: N7.36, S7.71, Br 42.15 

Zinc dust and acetic acid reduced the compound to the colorlese hydra- 
sine sulfonate.** The isolated crystals were not analysed. 

1 -Methoxy-S , ff-dibromobenzene-4-diamaodtumau^onate 
l^H^g,e-Bn‘CJlT-4-NtSO»Na 

Hantssch and Fohl** (1902), after the method of Stadel** (1882) aod 
Komcr** (1874), srathesised 2,6-dibrom-4-ani8idine by the use of mi^yl 
iodide in the mythelation of the silver salt of 2,6-dibromo-4-nitrofiltonol 
and reducing the methylated compound. The resulting dibromoanisidiiie 
was specially diasotised and from the isolated diasonium nitrate, both tlm 
gyn and antidiasotates were made. They found the two isomerio diasotates 
to ^vo appro.xunstely the same stability. Apparently they did not extend 
their researches into the corresponding diasoaulfonatn. Since our interest 
lay in the antidiasosulfonate we B 3 mthMi:^ it by methylating 2,0-dibromo- 
4Hiitrosodium-phenolate by means of diroethylsulfate in sevei^ different 
ways. The methylation of this compound is the subject of an interesting 
study which we hope to describe in a future article. 

The compound was reoiystallised at 60° from ethyl alcohol containing 
10 per cent, by volume, of acetone and one per cent of sodium hydioidd^ 
A portion of this product when further crystallised from ethyl alodiol 
gave a melting point of 122.7° against 122.6° (uncorreoted) in the literature.** 
Another portion rccrystallized from chloroform gave a melting point of 
123.7° (uncorrected). The compound sublimed very slowly at 65° and the 
sublimed product likewise gave a melting point of 123.7° (uncorreeted). 

Reduction to the 2,6-dibromqam8idine was accomplished by treating 
104 grams of the dibromonitroanisol with 275 cubic centimeters of 36 per 
cent hydrochloric acid and 80 grams of ^tmulated tin. The tin was adoed 
in sm^l portions to the continuously stirred suspension. If the tempe^ 
ture was kept between 76° to 85°, the reduction proceeded satisfaetoiily 


BChmer (Joum. Prakt Ghem. 84: 472. 1881) tried to syntheaiie this hydraaiM 
by reducing the iaolated diMonium compound with sine duet end eaetio acid. Ha 
proved lU presence in a qualitative way but beoauM of instability never isolated it. 

A preliminary report on this hydrasino was made at the Washington, D. C., mooting 
of the American Aswciation for the Advancement of Seioace, Deo. 20,1024. 

*• Ann. Chem. 888: 04. 1808. 

** Attempts to prepare the hydrasino hydroohlorlde by the Fiaeher method were 
uniuecenful. 

■* Eer. Deutsoh. Ghem. Qea. 85: 2060. 10(tt. 

m Ann. Ghem. 817: 70. 1888. 

** Qass. ohimi ital 4 : 300. 1874. 
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uul completion ww noted after 3 to 4 houn. At the end there was a brown 
lofaition having approsdmately a volume of 600 cubio oentimeten at 102°. Tbe 
tin double salt cry^Uised upon cooling, was separated, dissolved in hot water, 
And the tin was precipitated bj^r leading hy^gcn sulfide into the hot solution, 
the ^droohlonde of the dibromoanisidine crystallised from the filtered, 
hot, tin^ree solution. A portion was reciystallised from 20 per cent h 3 rdro- 
ddorio acid, dried*' and analysed. 

Analyms: 

Calculated for C;H|ONBrkCl: N 4.41 
Found: N4.42 

Unlike Hantssch and Pohl we diasotised the dibromoanisidine in the usual 
manner except that a decided excess of hydrochloric acid was necessary.** 
For 32 grains of 2,6-dlbromo-4-anisidine hi^rochloridc there were required 
200 cubic centimeters of water and 25 grams of 30 per cent hydioohloric 
acid. This thick suspension was diasotised at 0° to 5° by very slowly drop¬ 
ping in 24 to 26 cubic centimeters of a 36 per cent solution of sodium nitrite. 
The end-point in this case could not be determined since an excess of nitrite 
was needed to take care of small lumps of the undiasotised material which 
seem to react verj' slowly toward the end A slight precipitate persisted 
which was possibly a trace of the anhydride of tlie unmothylated compound 
and a small amount of the diazoamino compound. This precipitate was 
removed by filtration. Tbo excess acid, m the clear diasotised solution,** 
was neutraUsed by slowly dropping in, with stirring, 60 to 65 cubic ccntimctcn 
of 10 per cent sodium hydroxide solution. A yellow precipitate was formed. 
The {dl of the suspension had to be adjusted between 5.6 and 5.8 (orangp 
red to brom phenol red) for a successful sulfonation, then 52 cubic eenti- 
meters of a 25 per cent solution of sodium sulfite was slowly run in. The 
contents of the beaker set almost solid, but after a slow heating to 90° a 
dark orange red solution containing a slight precipitate was produced. 
The solution was filtered and cooled, whereupon b^utiful yellow plates 
wore obtained. T he crystals were separated, rccrystalliiscd from hot water 
and'dried 

AjiaIybIa * 

Calculated for C,H*Nd3rrf504Na: N 7.08, 8 8.10, Br40 37 

Found: N 7.00, 8 7.50, Br 40.11 

By reduction with sine dust and acetic acid the corresponding colorless 
hydnzine sulfonate was prepared. The isolated crystals were not analysed. 

• 

If tlie compound waa dried at 100* it partly aublimed. 

** In eevcral instancea where the acid was not m sufficient excess a yellow insoluble 
precipitate was formed. Analysis of this precipitate, after recrystallixing from ben- 
MQe, indicated the fonnation of the diaxoamino compound having a meltiug point of 
187 7*, uneorreoted. 

Analysis. 

Calculated for Gi4HiiOiN|Br4: Dr 56 81, N 7.34 
Found: Br 58.37, N 7.74 

** When this solution was treated with stannous chloride dissolved in 30 per cent 
hydrochloric acid, oolorless crystals of the hydrasme hydrochloride precipitated. 
These were filtered, and an attempt to purify them was unsuccessful because all solvents 
tried caused a decomposition with an evolution of nitrogen The isolated crystals, 
when dried over caustic soda, were found to be stable. 



442 J 0 X 7 BNAL OF THX WASHmOIDN ACABIIIT OF BOnNCW VOb. 17, kOi 17 


l~Hvdr(Kn/benienen4rdtatoaodiumtu^OHale ^ 

1-HO • 

The potassium salt of this compound was first made and deaoribed 1^ 
Schmitt and Gluts’* (1868) as oontuning water of etystalliiatinn. As 
previously mentioned they used potassium hydrogen sulfite as the suKon^ 
mg agent. Fischer*' (1877) nm^ the compound by the use of aBkatihe 
sulfite. Heisenegger** (1883) showed that Schmitt and Qluts’s compound 
did not cont^ a molecule of water of crystallisation. _ We made the sodium 
salt of this diaao sulfonate by adding a diasotised solution of paraaminophenol 
to a 10 per cent excess over the calculated quantity of alkalim sodium sulfite. 
After hating to 70°, filtering and cooling, there was produced a mass Of 
canary yellow crystalB. These were separated, recrystallind from hut 
water tluM times and dried. 

Calculated for CVEI»N.S04Na: N 12.50, 814.31, Na 10.26 
Found: N 12.43, 8 14.40, Na 10.43 

like Reisenegger** (1883) we obtained the colorless hj^draxine sulfonate 
upon reduction with xino dust and acetic acid. Ihe addition of ethyl alcohol 
to a cold saturated solution of this compound caused it to crystallise. No 
further study was made. 

f-£tAoxybensen<-v(-HftasModtiiinsu(fim<its 
l-CtHtO • CJiri-N^OJfa 

Altschul** (1802) first synthesised ^is oompoimd by treating diasotised 
paraaminophenetol with alkaline sodium sulfite. We likewise prepared it 
with alkaline sodium sulfite. 

Analysis: 

Calculated for CiHiNiS 04 Na: N 11.11, 8 12.72 
Found: N 11.12, 812.51 

a method similar to that of Altschul** (1802), with sine dust and 
acetic add, we easily reduced the compound to the colorless hydrasine 
sulfonate. The isolated crystals were not analysed. 

i-Dimeihylaminobentene-Jirdiaaoa<Hlitmaulf<maU 

l-(CH»),N’CtHr4-Ni$OtNa 

Stolid** (1012) made this compound by isolating the diasonium chloride 
of diasotisdl paraaminodimethylanUine, dissolving it in water, and adding 
a solution of sodium bisulfite. Our method of preparation was perhaps a 
little simpler inasmuch as the diasotised compound does not have to be 
isolated. To 17.5 grams of paraaminodimethylaniline hydrochloride die- 
solved in 300 cubic centimeters of water, was added 16 grams of SM per eenk 
hydrochloric acid. The solution was diasotised at 0° by dowly adding 

" Ber. Dflutsoh. Cbem. Gea. 9: 61. 1869. 

u Ann. Cbem. 190: 73. 1877. 

"Ann. Chem. 981: 316. 1883. 

" Ann. Cbem. 991: 317. 1888. 

** Ber. Deutaoh. Cham. Gea. 9S: 1843. 1803. 

■■ Ber. Deutaoh. Cbem. Gea. 93: 1844. 1802. 

" Ber. Deutaoh Cbem. Geo. 43 : 2881, 2682. 1012. 
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•bout 42 oubio centimeters of an 18 per cent sodium nitrite solution. The 
end-point was determined by starch iodide paper. The diaiotised solution 
was slowly run into an alkaline sodium sulnte mixture (52 oubio centi¬ 
meters of 26 per cent sodium sul6te plus 28 cubic centimeters of a 10 per 
cent solution of sodium hydroxide). Ihe pH of the resulting brown suspen¬ 
sion was about 0.0 (blue to thyznol blue). Heating to 00 , filtering, and 
the addition of 70 name of salt yielded brown needles. These were recrys- 
taUised and purified by boiling with decolorising carbon. Ihc pure, deep 
brownish orange crystals were dried and analysed. 

AnalysiB; 

Calculated for CsHioNsSOtNa: N 16.73, S 12.77 
Found: N 16.41, 8 12,44 

We found this diaso sulfonate to be least stable in solution. Even 
in the dark, a hundredth molecular solution decomposed with the separa¬ 
tion of a precipitate. 

According to Stolid (1912) sine dust and acetic acid reduce the diaso- 
Bulfonate to paraaminodimethylanilinc. 

1-NaSOi • 

Strecker and Homer" (1871) tried to synthesise this diasosulfonate but 
did not isolate the compound. Fischer*^ (1877) isolated a light yellow com¬ 
pound, apparently a mixture of oxidised and nxluced forms. Peohman** 
(1895) prepared the potassium salt, precipitating it with alcohol. He pointed 
out that in the presence of an excess of sulfite the diasodistdfonate 


KSO»< >N - N • SO.K • 3H,0 

I 

SOiK 

could be obtabed. We confirmed this in a qualitative way. Hantneh and 
Sebmiedel** (1807) also prepared the potaasiom salt of we diaaomonoaul- 
foaate but found it to contain a molecule of water of oryetalliaation. We 
synthesised the sodium salt of this diasosulfonate as follows. 

To 96 grams of sulfanlLc acid, 125 grams of 36 per cent bydrochlorio acid 
and 200 oubio centimeters of water were added. This was diasotised at 5" 
with about 116 cubic centimeters of a 36 per cent sodium nitrite solution. 
The diasotised compound precipitated as the anhydride, oolorless needles. 
Into the cooled suspension 70 cubic centimeters of 40 per cent sodium 
^droxi^ solution was dropped until the pH was 9.8 (blue to thymol blue). 
Im approach to the end-point was noted by a yellow appearance of the 
diasotised compound. Sodium sulfite, 260 cubic centimeters of a 26 per 
eent solution, was slowly added and a deep orange solution obtained. Then 

*' Ber. Daotsoh. Chem. Ges. iS: 2680. 1012. 

** Ber. Deutsoh. Chem. Gee. 4 : 784. 1871. 

'* Ann. Chem. 190: 70. 1877; Ber. Deuteeh. Chem. Gee. 8: 808. 1878. 

** Ber. Deuteeh. Chem. Gee. 88: 868. 1806. 

*> Ber. Deuteeh. Chem. Gee. 80: 70. 1807. 
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200 graoH of salt was added and the aolution heated to 00*, wfaemipoB a 
partial separation of the diaao sulfonate took place. Cooling to 6* joeldad 
yellow n^les, whioh were separated and purified by precipitation from • 
water rolution with an equal volume of methyl aloohol. The oompovad 
was dried at 100* and then analysed. 

A * 

Calculated for CJl4Nt8tOj!^at: N9.03, 8 20.07 
Found:^ N 9.02, S 20.02 

Like Peclmian^* (1895), we obtained the colorlcea hydraxine sulfonate by 
reduction with sine dust and acetic add. The isolated crystals were purified 
by methyl alcohol predpitation, and a final washing with absolute methyl 
alcohol. Ihey were drM at 60\ 

^^nalysiB r 

Calculate for GJltNiSiOtNat: N 8.97 
Found: N 8.90 

buumart 

A brief review of the historical development and uses of the diaxo 
sulfonates is given. 

In pursuit of certain definite diazo sulfonates 10 were prepared and 
apparently the foUowing five are new: 

1 -Methylbeozene-2-diazOBodium8ulfonate 
l-MethyI-4-sodiumsulfonatebenzene-2>diazo8odiuni8ulfonate 
1,3.Dimethylbenzene-4-diazosodiuinsulfonate 
l-Hydroxy-2,0-dichlorobenzene-d-diazosodiumsulfonate 
l-Methoxy-2, d-dibromobenzenediazosodiumsulfonate 

Three new hydrazines were prepared: 

l-Hydroxy-2,6-dichlorobenzene-4-hydrazinehydrochloride 
1 -Hydroxy-2,6-dibromobenzene'4-hydrazinehydrochloride 
1 -Methoxy-2,6-dibromobenzene-4-hydrazinehydrochloride 

A new diazoamino compound was prepared: 

l-Methoxy-2,6-dibromobenzene-4-diasoamino-4-methoxy-S^.fi- 
dibromobenzene 

MINERALOGY.— ’‘Blythite” and the manganeee garnet from Amelia, 
Virginia.^ Earl V. Shannon, U. 6. National Museum. 

In analyzing spessartite or spessartite-bearing garnets during the 
past several years the writer has at times found difficulty in obtaining 
an exact agreement of the results of analyses with the general garnet 
formula, 3RO‘RiOj'3SiOi. When the manganese in many garnets 

** Per. Dcutach. Chem. Gsi. 2S: 868. 1895. 

< Publiflhed by pcrmissioii of ths Aotlog SsoreUry of ths Bmithtooisn Institutioo* 
Received September 7, 1927. 



iOCT. 49,1027 


shamnon: BLTmrra 


416 


bi|^ in content of this element ie all calculated ae manganous oxide 
the bivalent bases are a little too high and the trivalent oxides oorre- 
apondingly low. This fact led some time ago to the supposition that 
manganese in garnets might, like iron, exist in two states of oxidation, 
bivalent and trivalent, and that there might be small amounts of an 
unnamed garnet molecule in which the trivalent alumina is replaced 
by manganic manganese. Although practically convinced that such 
a molecule exists, the writer has felt disinclined to put foward such a 
conclusion without experimental proof, and has held the matter in 
abeyance pending the working out of a suitable method for the deter¬ 
mination of manganic manganese in a silicate as insoluble as garnet. 
The problem was discussed orally with Drs. Clarence S. Ross, Walde- 
mar T. Schaller, Henry S. Washington and Edgar T. Wherry. The 
present writer was consequently much interested when his attention 
was directed by Drs. Ross and Schaller to the recent article on garnets 
by Fermor* in which he recognizes and names the following new 
molecules: 

3FeO* FegOfSSlOi Skutgite 
3MnO* FeiO« 3SiOi Calderito 
3MnO MiifOi 3BiOt * Blythite 

Fermor found “blythite,” named for the analyst, T. R. Blyth, for¬ 
merly assistant curator of the Geological Survey of India, in only 
one of the Indian garnets analyzed. The material is orange-red to 
orange, and is from the Gondite series, whose rocks are composed 
largely of manganese garnet and quartz. The oxidation and decom¬ 
position of the garnet result in the formation of workable manganese 
ores, and the garnet rock is thrown by the thousands of tons on the 
dumps of the manganese mines.* The locality of the analyzed material 
was Chargaon, Nagpur. The analysis follows: 

MANaANESI QABrar FROM NAOruR, INOtA 


eiOi. 


(T. R Blyth, analyst) 

/VcbuI 

. 84 71 

FBhOi. ... 
MnO. 



. 808 

. 838 

. 38 83 

MgO. 

CaO 



. 4 97 

Run 




lOU 84 


' 'L. Lxioa FasKOB, On the eompondm oj tomt Indian gamett. RMordi Q«ol. 

Sury. India M: pt. 2; 191-207. 1026. 

* L. Lbiqh Fbbmor. Mem. Qeol. Suty. India ST: 107-168. 1900. 
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Thu analysiB is inteipreted by Femor in tenna of mineral mde- 
oulea as follows: 


Pyropo AiiO,*8aiO,>•• IS 78 

Almandlte SFeO- AliOrSSiOi. noat 

Speasartite SMnO- AliOi-SSlOi. 17 68 

QroHularite 3CaO- AliOi-8SiOi. dom 

Andradita SCaO* FeiOi-SSiO,. 16 01 

Calderite 3MnO- FeA-SSlO.. 12 81 

Blythito 3MnO MnA-3SiO,. 84 72 


100 00 

Since the material is not near the pure end-member, it is called 
"magne8ia-bl}rthite” by Fermor. The specific gravity is given aa 
4.15 to 4.20. Unfortunately no indices of refraction are given for 
any of the garnets described in the paper. 

While examining the analyses of garnet in the literature the writer 
noted that the manganese garnet from Amelia, Virginia, according to 
the analysis quoted by Dana* from Bradbury* (throu^ Fontaine*), 
showed very low alumina and high manganese content. It waa 
accordingly decided to subject this garnet to a reexamination, to see 
what information it might yield concerning the possible existence and 
characteristics of such a molecule as "blythite.*' 

Bradbury’s analysis indicates the Amelia garnet to contain only 
12.63 per cent of alumina whereas pure spessartite requires 20.6 per 
cent to conform with the formula. According to Fontaine’s descrip' 
tion the garnet was found on the wails of a large cavity discovered 
in pit No. 2 of the Rutherford mica mine. It is in angular masses 
loosely deposited in the interstices between broad, platy crystals of 
the clevelandite variety of albite, the garnet being younger than the 
albite and associated with still younger helvite. The material is 
stated to be pale pink to flesh-red or, in some fragments, brownish- 
purple. The fusibility is 3; hardness 6.5; specific gravity 4.20. The 
analysis and ratios, all manganese bmngstat^ as MnO, are as follows: 

* E. S. Dana, Sv$lm of tntneralogy, 6th «d., Bjwwirttto uaI. 1, p. 442. 1806. 

> C. M. Bxaobubt. Chen. News 00: 120. 1884. 

' W. M Fontairi, ATolei on (A« oeeurreneo of eertain mnorok in Amotia CoimlF, Vo. 
Am. Joun. Sei. 8d. ler. 86: 885. 1888. 
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ANAIiTBia AND RATlOa OF BFUSARTITS 


(C. M. Bradbury, analyst) 

Fir fml MmHoa 


SK)i. 

. 36 34 .. 

603 

... .608.. 

121 X 6 

AlgO,. 

12 63 

124 

124. 

.124 X 1 

F»iOi. 

— 

— 



FW). 

... 4 67 

064 



MnO. 

44 20 

623 

, . 728 . 

121 X 6 

MgO. 

... 47 

012 



CM). 

1 40 

. 027, 




99 70 





This analysis gives rather exactly the formula 6MnO'AliOi-5SiOi, 
which certainly cannot be the correct formula for a garnet. Either 
the mineral is new, the manganese is largely in the manganic form, or 
there is a serious error in the analytical work. The material was 
apparently pure, however, and the analytical work appears super¬ 
ficially to be of high grade. If, in the interpretation of the analysis, 
enough manganese be calculated as MuiOi to make the ratio for 
RfOj one-third the ratio for SiOi, the following results are obtained: 


Prr einf 


SiO> 

A1,0. . .. 

. . . . 36 34. 

^603 

. . 603 . 

201 X 3 (1 00 X 8) 
201 X 1 (1 00 X 8) 

. 12 63 . 

. . .124) 

.201 . 

Mn^Oi . 

. 12 16 . 

. 077J 



FeO ... . 

... 4 67 

. . 064 



MnO . ... 

. . 33 27. 

. 469 

^ 672 

191 X S ( 96 X 3) 

MgO . . . 

47 

. . 012 



c»o .... 

.... 1 40 . 

027 




100 93 ' 




The recalculated figures agree better with the 

garnet formula, 

and the mineral molecules, calculated from the bivalent bases, are: 

Nmw 

Formula 

McLwtigkt 

Aalio 

Fir emu 

--BlytUte” 

3MnO -MogOi >3SiOi 

. 661 66 

077... . 

. 42 47 

Spessartita 

aMnO- A]gQ,-3SiOi .. 

496 89 

079 . 

. 39 17 

Almandite 

8 FeO* AlgOg 3SiOt . 

408 66. 

021.. .. 


Groaaularite 

8CaO- AliOr3SiOj. .. 

. 461.37., 

.004. 

. 1 81 

Pyrop© 

SMgO- AliO.-3SiO, ... 

404 06. 

.... 009.. .. 

. 8 64 





97.66 

Recalculating to 100 per cent and prorating the specific gravity, 

we have: 



For oiiil 

Pr^portwnml 

-*Blythite», 

.. 

. 

.. . 43 63 . 

436311 

Spesssrtite.. 


. 

... 40 16 . 

... 1 6783 

Almandite .. 
OroMuIalte.. 



.... 10 73 . 

4660 


. 

.... 1 86... 

0667 

Fyrope. 


... 

. 8 73.. 

•• 




100 00 

2.3300 + 4868y 
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The values for index of refraction and q>eoifio gravity of the end- 
members of the garnet group used in the foregoing and the following 
interpretations are those of Ford/ who derived the following con¬ 
stants for the garnet molecules; 


Spessartite .... 
Almandite 
OroBSulanle .. . 
Pyrope 
Andnditc 


lMd0M (m) 
1 800.. 
1 830 . 
1 736 . 
1 706 . 
1 606 . 


ffrtffOi 

4.180 
4 SOD 
8 630 
8 610 
3 760 


Assuming then that the analysis and the determination of the 
specific gravity for the Amelia garnet are correct, and that the inter¬ 
pretation given correctly represents the garnet, the specific gravity 
of the pure “blythite” may be calculated from the data given above 
by the following simple equation in which y is the specific gravity 
of “blythite;” 


4as3v + 2 3309 - 4 2000 
4353y - 1 8891 
W - 4 294 

The specific gravity thus derived for tJie pure “blythite," 4.294, 
would make it the heaviest of the common garnets. 

If the index of refraction of an analyzed garnet is known, the index 
of an unknown end-member may be calculated by the same method 
as for the specific gravity. The analysis and determinations of the 
physical constants, however, must be highly accurate for the values 
thus obtained to be of value. 

In order to check the published analysis of the Amelia mineral and 
to secure an analysis of material which could be examined optically, 
a lot from the U. S. National Museum collections was selected for 
study. This lot (Cat. No. 47,705), received in March, 1888, as a 
gift from Dr. George F. Kunz, consisted of five pieces of practically 
pure garnet having an aggregate weight of over half a pound (266 
grams), the largest piece measuring 6 by 4 by 2 centimeters and 
weighing about 05 grams. The masses are hackly and preserve 
bladed molds of some platy mineral, probably clevelandite, which has 
been leached out. The natural unbroken surfaces of the mineral 
are partly coated with an olive-green clayey substance and idiow 

' W. E. Fobd, a ttudy of Iht rolationt ex%it%no befwen tho tktmual, ofHeal, «md 
etkor phyiieal proporliot of tho mem bon of garnet group. Am. Jouni 4tli wr 
«0: aS-iS. 1916. 
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delicate parallel tracings intersecting at the angles of the faces of the 
rhombic dodecahedron. No other substances are attached to the 
garnet and it is ideally pure and free from inclusions. The specimens 
range in color from light to deep reddish amber, are transparent, and 
have a greasy to resinous luster and conchoidal fracture. In parts 
the material approaches gem quality. The specific gravity is 4.153, 
high enough to be noticeable in handling. When crushed, screened, 
and examined under the polarizing microscope, the sample was found 
very pure, homogeneous, colorless, and completely isotropic with an 
index of refraction of 1.794 d: 0.002. The powder screened tbroxi^ 
200-meBh is almost white. 

Upon analysis the following results were obtained, all manganese 
being stated as MnO: 

NEW ANALYBIB OP OABNET mOM AMELIA, VA. 

(Karl V Hhonaon, analyst) 



Ptr osnl 


Rmjw 



8iO.. 

. 35 76 . 

... 503 

.. . 593 . 

108 X 

3 

not. 

. trace 

. - 

— 



AJ,0,. 

FW). 

. 17 38 

02 . 

170' 

.. 006, 

... 176.. . 

.178X 

1 

FeO. 

. 4 60 .. 

... 068 




CoO. 

MgO. 

. 166.. 

. 22. 

. . 030 

.. 0061 

038.. 

218 X 

3 

MnO. 

. 37 98 .. 

... 635, 




HiO. 

.68 






09 40 






The ratios are not in exact agreement with the garnet formula,. By 
adding .022 to the ratio for R|0« and subtracting the equivalent .044 
from the ratio for R"0 the results agree exactly. The recalculated 
analysis and ratios are then; 



pgr ant 


Rm^ 


SiOi. 

. 8570. 

. ' 598.593.... 

.198 X 3 

TiO.. 

AliOi. 

. 17 38. 

.170] 



Perf).. 

. 92. 

006 

198.... 

198 X 1 

Mc.0,. 

. 3 47. ... 

022J 



FeO. 

CoO. 

MgO. 

MnO.. 

. 4 90. 

. 106.,.. 

.22. 

066 

080 

.006 

.401, 

... .505.... 

.108 X 8 

Hrf). 






go 76 
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Calculated as mineral molecules the revised analysbi gives: 



yoLwu 

IUM0 


Prtptrkmfl 

imdn 

99^ 

grmlg 


. .. 406 89_ 

142... 

... 70.41... 

... 1 2674... 

... 2 9481 

. 

. .. 661 65.... 

.. 022... 

... 1213... 

... .1213fi, 

.i2ia* 


. .. 498 06. .. 

,. .023... 

... 11 47... 

... .2000... 

... .4876 

- 1 ..,, 

Andndlta. 

. .. 608 79.... 

006... 

... 306... 

0678... 

... .1144 

GroMulftrite.. 

.. . 461 37.... 

004... 

.. 181... 

... .0314... 

... .0639 

Pyrope. 

.... 404 06 . 

002 . 

.81... 

... .0138... 

... .0284 



.109 

00 68 

1 6803 

3 6673 





+ .1213n 

+ .12iax 


For the specific gravity, x: 


1213x + 3 667 - 4 163 

.1213x - .488 
X - 4 01 

By the same method, for the index n: 

.1213n + 1-6803 - 1.707 
.12I3n - .2137 
ft - 1 701 

The values just found for specific gravity and index must, however, 
be considered as only of academic interest and not conclusive, owing 
to the small proportion of the "blythite” constituent. 

There is one other analysis of the Amelia garnet available, that 
published by Clarke.* The mineral is described as brilliant brownish- 
red masses of considerable size, and although some of the material is 
dark, the spiecimen analyzed was very li|^t in color. Like the 
material in the National Museum, it was received from Dr. George 
F. Kunz, and was doubtless from the same original lot. The analysis 
gave the following results and ratios: 

ANALTBIB or OAKNBT RlOlf AIIKLIA, VA. 


(F. W. Clarke, analyat) 



Par 0rfi( 


Jtsfto 




SiO,. 


. 686 

686.... 

106 

X 

3 

AliO.. 

Fe/5,. 

. 2 76.... 

. .210\ 

. 017/••• 

237.... 

227 

X 

1 

PftO. 

. 176..., 

. 024] 





MnO. 


. 646[... 

.687.... 

.106 

X 

3 

CaO. 


. .OI 7 J 





MfO. 







. 








100.17 


■F. W. Class, 8p»uariii$ from Anulia Cetmiy, Vo. U. 8. Geol. Burr. Bull. OOt 
120. 1800. 
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In tills case tiie trivalent bases—aliunina and ferric iron—are 
decidedly higher in percentage than the garnet fonnula requires, 
although the silica and bivalent bases are in good agreement with each 
other. Ford used Clarke’s analysis but saw fit to disregard that of 
Bradbury. The index of refraction and specific gravity accepted by 
Ford were determined by him for a sample furnished by Dr. Kunx, 
not for Clarke’s analysed material. The values are 1.8008 and 4.255 
reflectively. 

It becomes pertinent now, after a perusal of the three foregoing 
analyses, to inquire into the reason for the difference between the 
results obtained by Bradbury and those of the two subsequent 
analyses. Either there are garnets from the same locality of die- 
tinctly different composition or Bradbury’s analysis is in error in the 
amounts of alumina and manganese oxide determined. Opposed to 
the first possibility are the facts that all of the specimens are alike in 
external characters and associations, all came from the same place 
at about the same time, and probably all from the same pocket. 
Fontaine gives the specific gravity as 4.20; Ford measured 4.255, and 
the material analysed by the writer, as the mean of three determina¬ 
tions, supplied the value 4.153, indicating only moderate variation in 
composition. Two other specimens with the same catalogue number 
as the writer’s analyzed sample and from the same lot show the garnet 
in the interstices of beautiful, platy albite masses. Although of 
various shades of color, this garnet is all identical in index of refrac¬ 
tion with the analyzed material. It appears then, highly improbable 
that there is more than one garnet in the various analyzed lots under 
consideration. 

The second possibility, analytical error, must be considered. Im¬ 
probable as it may at first appear, it is very easy indeed to confuse 
aluminum and manganese in analyzing spessartite. It is almost uni¬ 
versal practice to separate these constituents, when the manganese 
is high in amount, by making the first precipitation by the basic 
acetate method. This consists of adding an excess of an alkali 
acetate to the cold neutral solution of the chlorides. No precipi¬ 
tation occurs but the following reaction is believed to take place in the 
cold solution. 

AlCl. + 3NaC,H,0, - 3NaCl -|- A1(C,HA), 

(soluble) 
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On boiling a very vohnninouB precipitate of baaic aluminium acetate 
separatee out thus: 

OH 

/ 

AUCiHiOOi + 2HOH A1 - OH + 2HG.n,0, 

\ 

C.IliOi 

(insoluble) 

This second reaction is reversible, and if the solution is allowed to 
cool the precipitate of basic aluminium acetate redissolves. It is 
therefore necessary to exercise the utmost care to filter the precipitate 
at boiling and to recover alumina from the filtrate. Otherwise 
alumina which passed through the filter may be thrown out as an 
unsuspected impurity in the manganese sulphide of the succeeding 
separation and may be weighed with the manganese pyrophosphate. 
The analysis may still foot-up fairly well and the error may pass un¬ 
noticed. As a demonstration of this the writer ran an analysis of a 
massive spessartite from Connecticut which is to be described in 
another paper. With the exercise of every precaution to avoid loss 
of aluminum this analysis gave 20.48 per cent of AliOi. Carelessly 
rerun, with the basic acetate precipitate allowed to cool and without 
special recovery of alumina from ^e filtrate, this same mineral gave 
only 9.04 per cent of AljOi. It seems quite likely that this explana¬ 
tion accounts for Bradbury’s results, and one is inclined to wonder 
whether the sbgle analysis of the "magnesia blythite" from India, 
with its high percentage of manganese, may not have a similar ex¬ 
planation. An error of one per cent in the determination of alumina 
in the analysis would cause an error of 5.41 per cent in the "blythite" 
in the calculation of the mineral molecules^a large factor wherewith 
to multiply the error in the analysis. 

In conclusion, while the evidence available seems to favor the 
inference that a "blythite" molecule enters into some mixed crystals 
of garnet to some extent, the mineral cannot be considered as firmly 
established until a satisfactory analytical procedure for the determina¬ 
tion of manganic manganese in garnet is developed and used on a 
garnet possessing a considerable content of the manganic molecule. 
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GEOLOGY.— An Acanthocerae rhotomagenae fauna in the Cretaceoue 
of the ’Western Interior.'^ John B. Rxbsidb, Jb., U. S. Geological 
Survey. 

AmmoDitea belonging to the genus AcanOioceras in the strict sense, 
that is, to the group of A. rhoUmagense Defrance, have been reported 
from the Woodbine sand and basal Eagle Ford clay of Texas.* They 
have not been recorded, so far as the writer knows, in the literature 
dealing with the Cretaceous of the Western Interior province. A note 
of two localities in this region where Acanthocerae aff. A. rhotomagense 
occurs is therefore of interest to students of Cretaceous stratigraphy 
and faunas. 

One locality, in south-central Colorado, found by G. K. Gilbert, 
many years ago lies miles west of the head of Rock Canyon, in 
Pueblo County southwest of Pueblo, and the horizon of the fossils is 
in the Graneros shale about 60 feet above the Dakota sandstone. Most 
of the species associated with the Acanthoceraa are undescribed pelecy- 
pods and gastropods, though unnamed species of Tumhtes and Afam- 
mties (Pseudaspidoceras), and an engonoceratid are also represented by 
fragmentary or somewhat distorted specimens. The next underlying 
marine fauna is in the Purgatoire formation, beneath the Dakota sand¬ 
stone, and is composed of Comanchean species. The next overlying 
fauna is in the Greenhorn limestone, about 150 feet higher in the 
section, though the intervening part of the Graneros shale has yielded 
Exogyra suborbiculata Lamarck, a small Ostrea, and Inoceramm latnor 
tua Schlotheim. The Greenhorn limestone is 26 feet thick and con¬ 
tains Inoceramus lahiatus, a new species of Thomasites, Heltcoceras 
corrugatum Stanton, BaeufUes gracilis Shumard, "Acanthoceras'’ colora- 
doense Henderson, and Metoicoceraa whitei Hyatt. Two hundred feet 
higher in the section, at the top of the Carlile shale, a fauna with 

* Pubhihcd by permisBion of Ihe Director, 17 S. Geological Survey. Received Oct. 
1,1937 

• RcDOLr Lasswit*, Ihr KrfuU-aviminuten ron Trxaa (ColUctxo P Roemer) Gool 

Pal. Abh 10: 237 1004 

Gayle Scott, Uludei alraligraphquM ft imltoiUologiquta kut lea (erratna eritaefa du 
Taxaa p. 136. Grenoble, 1026. 

Gayle Scott, The Woodbx'nt aand of Ttxaa xnterf reted aa a regreaaxxM phenomenon. 
Dull. Am. Am Petr Geol 10: 617 1926 
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Prionoqfdus wyomingense Meek, Ottna lugubru Conrad, and Sea- 
phites warreni Meek and Hayden occurs. An expected intermediate 
faima with Prionotropis woolgari Mantell (of Meek) has not been 
recognized. 

The second locality, in middle western Colorado, about 7 miles west 
of Delta in Delta County, was first found by G. H. Stone and later 
rediscovered by H. J. Weeks. Here the horizons are in the upper 
sandstone and upper shale of the Dakota (?) sandstone, the lowest 
marine beds in the local Cretaceous section. The specimens of 
Aeanthoceraa are very rare and are accompanied only by an Inoceror 
mua of the group of I. crippst close to I. helvuenxis Keeside. Some 75 
feet higher in the section, in the Mancos shale, Gryphaea newbenyi 
Stanton and Inoceramm lahiatua occur, and 200 to 300 feet hi^er 
still, the Prionocycliis fauna. The basal part of the Mancos shale in 
adjacent areas in Colorado and eastern Utah has yielded Exogyra 
suborbiculaia, E. columbella Meek, MeUncoceras whitei, and a species 
of Mammites (Paeudaspidoceraaf). An interesting species at this 
horizon a little farther west is Exogyra oliaiponenna Sharpe. The 
Pnonotropia woolgari fauna has not been recognized in this second area. 

The similarity in the sequence of faunas in the two areas makes it 
likely that the age of the beds containing the Aeanthoceraa is nearly 
the same and that the depbsition of sandstone at the western locality 
began sometime after it had ceased at the eastern locality, the inter¬ 
vening time being represented by the 60 feet of lower Graneros shale 
between the Acanihoceraa horizon and the Dakota sandstone. 

The genus Aeanthoceraa, in the strict sense, has been universally 
considered to characterize the Cenomanian part of the Upper Cre¬ 
taceous, and such species as MeUncoceraa whitei the lower Turonian. 
The occurrence of Acanihoceraa in the Western Interior region permits 
a more definite age assignment of the containing beds and a more 
definite correlation with the Gulf region and with other areas outside 
the United States. 

PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

ENTOMOLOQICAI. SOCIETY 
393d UXBTINO 

The 3Q3d regular meeting was held May 5, 1927, in Room 43 of the Na¬ 
tional Museum. President J. A. Htslop presided. There were present 21 
members and 13 viutois. 
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On requfiflt Dr. Carl Jordan of the Tring Muaeum, a speoialiBt in Lepidop- 
tera^ but who now has in prepantion a monograph on neaa, diBCuased some 
of hie recent work, oontTBstiog it with former activities and dwelling upon 
some of the maikra differenoee in the two lines of research. He reported 
that his monograph is well under way and he now has under ooneideration 
some seven hunched known species of fleas. He also touched on recent 
general studies by various investigators in Europe and America on the inte> 
relationships of iiwcta with other animal forms. 

Dr. Howard^ in commenting on Dr. Jordan’s address, emphasized the 
importance of his work, and referred to their associations together in company 
wi& Dr. SdiauBS at the Oxford Congress, and expressed hope that Dr. Jordan 
would be here again in 1^8. 

Upon request another visitor, F. C Bibhopp, of the Bureau of Entomology 
located at Dallas, Texas, expressed his pleasure at being able to attend a 
meeting of our society and at the prospect of being able soon to attend these 
more regularly. 

Program: Dr. W. E I^ve and Dr G. F. White: The creeping eruption. 
(Illustrated.) It was pointed out that creeping eruption as defined in most 
text books is a human skin disease due to the migration of fly larvae in the 
skin. The recovered larvae in some instances have been identified as those 
of GaUrophilus, in others as Hypoderma. In still other* cases no larva was 
found. There is, therefore, not a smgle creeping disease but a number of 
them. One of these creeping diseases occurring in the South Atlantic and 
Gulf States has been shown to be due not to a fly larva but to the larva of a 
nematode. It has been demonstrated further that the nematode in this 
instance is Ancylodoma brastheme, one of the dog and cat hookworms. Out 
of twenty-seven street dogs examined in Jacksonville, Florida, twenty-six 
were found infected with this worm The number of worms harbored by 
eac^ dog varied from nc^r fifty to moro than five hundred. The potent!^ 
infestation of an area is further indicated by the fact that each fem^e worm 
may lay up to five thousand eggs per day. 

Discussed by Ewing, Gahan, Baker, Bibhopp, Howard, and Hyslop. 

Dr. P W. Mason: A discussion on ihe specialization of aphids from general 
feeders to monoxenoits fceiiers. Evidence shows that aphids originated in 
north teinporatc regions. These cariy, primitive forms were general feeders 
on any existing vegetation From these heteroxenous feeders, they gradually 
evolv^ to dioxenous feeders, which condition is normal at the present time 
The next step will probably be to that of monoxenous feeders. Several 
examples were given of species which have already learned to hve on one 
host, some of them having so lived since Terti^ times, when the alternate 
host was destroyed by glaciation. When migration finally ceases, each 
species which is now dioxenous will probably evolve into two species, one on 
tne present primary and one on the present secondary host, if each host oon- 
tinuos to exist. 

Discussed by Hyslop and Baker. 

Dr. Aldrich reported the recent accession by the National Museum of a 
collection of Lepiaoptera made by Henry F. Si^oenbom, containing consid¬ 
erable European material noteworthy for range of distribution and for being 
especially well mounted. He also directed attention to and commented on a 
recently issued paper by C. H. T. Townsend, entitled “Synopso dos gpeneros 
musooidooB da rcgi&o tropical do America, com generos c especies novas.” 
Dr. AMrioh furtl^r stated that he had for distribution on request separates 
of his zecent F^osidential address on “Limitations of taxonomy.” 
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Dr. Howard stated that a letter just received from R. B. Coad at Tallulahi 
La., reported that though the laMratoiy force was safe, the flood waters 
were standing ten feet in depth all over the city of Tallulah, that airplanes 
recently used in boll weevil work wore being used in flood rescue work. Some 
very interesting airplane photographs of the flooded areas were sent, diowing 
refugees on elevations neatly resembling work of prehistoric mound builders. 
I^is suggested possibiEty that some of these mounds origmally mi^t have 
been constructed for use in periods of flood. 

Dr. Baker reported the recent finding in Texas of the Mexican fruit fly 
or orange maggot, Aricatrepha ludena, formerly Trypeia ludena, 

H. S. Barber showed a map and discussed an apparentlv unrecorded trip 
made by Thomas Say into old Mexico. He quoted Dr. Schwarz’s remark— 
‘^8o! ^y went to Mexicol I did not know that before”—made more than 
twenty years ago while discussing Thomas Say’s remarks on the nest and 
honey of the types of his PcHiaiea meUifica from near Jalapa, and on the be¬ 
havior of the Indians from whom Say had obtained them. A number of other 
remarks by Say, occurring in various papers on shells, insects, and aboriginal 
artifacts were cited, indicating that about 1828 Thomas Say had collected 
at Vera Cruz, Jalapa, Mexico City, Tacuba and Chaleo. Mr. Barber be¬ 
lieves that the type localities of most of the species desenbed by Say with the 
simple statement ^Tnhabits Mexico” are either in the vicinity of the City 
of Mexico, or along the old road from Vera Cruz to the capital. He showed 
a trail map of the routes and dates of Say’s travels in so far as he had been 
able to learn them, which is expccteil to appear with more detailed notes in 
l^tomological Nows. 

Dr. H. MonitisoN directed attention to a meeting next week of the Indiana 
Academy of Sciences to be held at New Harmony, Indiana, the former home 
of Thomas Say, at which meeting this fact and Say’s relation to American 
entomology wo^d be emphasized. 

J. S. Wade, Recording Secretary 

SCIENTIFIC NOTES AND NEWS 

Laureni'K La Forge has resigned as geologist m the U. S. Geological 
Survey. 

S F. ScHAiRER, graduate student in the department of chemistry at Yale 
Umyersity, has joined the staff of the Geopaysical Laboratory, Carnegie 
Institution of Washington. 

(^harleb K Resser and R. S Babbler have returned from a field-study 
undertaken for the purpose of securing data necessary to complete a manu¬ 
script on the stratigraphy of the Cambrian of the R^ky Mountain region, 
loft imfinishcd by the late Dr. C^. D. Walcott Their expedition traveled 
by motoi^tnick from the Wasatch Mountains in Utah to Alberta and British 
('olumbia, and visited areas of Cambrian rocks at many places along the 
route. 

Irwin R. Pohl, Division of Paleontology, U. S. National Museum, spent 
SIX weeks in July and August, in oofiperation with the Milwaukee Public 
Museum, in a study of the lower Devonian of the lower Peninsula of Michigan 
and adjacent areas. 

W. F. Foshao and Harry Berman have completed a tnp to mining dis- 
tnots in northern Mexico, conducted under the auspices of the U. S. National 
Museum and the MineraJngical Museum of Harvard University, for the pur¬ 
pose of collecting exhibition ^cimens of the minerals of the region. 
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PHYSICS.— .^1 viagnclo-declnm theory of grmntahmi.* Chester Snow. 

(Communicated by 1.,. J. Brigob ) 

This unified theory of gravitation and electricity originated in the 
discovery that in a world governed by the I.orentz theory (which 
neglects gravitation) no one could ever detect the “change” made by 
replacing every electric density p by p cos a and adding a magnetic 
density p sin a, where a is an arbitrary constant This gave rise to 
the conception of charge-magnitude with electric and magnetic charge 
as its two rectangular components, so to speak, the mode of resolu¬ 
tion being unessential in the dcsiTiption of nature just as in the case 
of plane vector. The reflection that the Lorentz theory is not com¬ 
plete because it fails to include gravitation led to the following 
modification of this conception. The electric and magnetic charges 
of an electron lieing «i < 0 and Xi > 0 aie of the fonn 


For a proton 


Cl = Vh cos (t — a) = — m, cos tt 

Xi = «ii sin (t — a) - mi sin a 


ct m* cos a| 
Xa « mt sin aj 


(I) 


( 2 ) 


These “charges” refer to their field-producing character in the Max- 
well-I.orentz field eciuations. The necessary and sufficient condi- 


^ Publication approved by the Director of the Bureau of Standarda, Department 
of Commerce This paper Ih a condensed statement of work presented liefore the 
Philosophical Society of Washington, October 15, 1927, and is to be published in more 
complete form as a Hcientific Paper of the Bureau of Standanls. Received Sepk. 
29, 1927. 
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lions for the compatibility of these field equations enable us to draw 
three conclusions us to the constants m, and ntt. 

1. They must be invariants. 

2. They must be strictly conserved (even when we abandon the 

preliminary assumption that space-time is flat). 

3. A physical velocity may be consistently assigned to them, 
which probably implies (1) and (2). 

This is taken as a physical definition of "thing” or substance, 
without unplying any metaphysical right to the exclusive “occupancy 
of space.” It is important (for this theory) to emphasize the fact 
that the so-called electromagnetic energy, whose density is supposed 
to be (E* + H*)/8r and rate of flow lE,H}/4ir, fails to qualify as 
substance under each of these three specifications. This concept 
arises when (and only when) w'C resort to physical averages of the 
field and treat matter in bulk. 

Dynamics presents us with one and only one concept thus qualify¬ 
ing as substance, namely (invariant), mass. We accordingly identify 
“electricity” and “magnetism” with mass. They are measures of 
the strength or quantity of the substance in its field-producing 
character just as moss measures the same substance in its inertial 
aspect. If mi and mi are the nmsses of electrons and protons in 
grams, the equations (1) and (2) give their “charges” also in grams. 
The factor 0 which i-educes grams to c.g.s. electrostatic units of charge 
is foimd in terms of the moss mi grain.*) of an electron, its niunerical 
electric charge «, expressed in c.g s.e.s.u., and the constant of gravita¬ 
tion y, by the relation 

- .1 \/l -f- V ^4^ = 5.4 X 10*’ (3) 

Wli e’ 

This follows from the fact that a is defined by 

tan a m "^Uly^ so that v = ^ sin* a (4) 

c 

If Pi denotes the mass density of electrons and u, their meim velocity, 
with pt and U| for protons, then the complete vector field EtHo of 
the Maxwell-Lorentz field eriuations (macroscopic) may be resolved 
into two fields Ea E + e and Ha ^ Ho + h, where E,H depend 
only upon the electrical aspect of mass and satisfy 
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4m 


curl i/ — — “ 4ir^Pi — pi — ^ cos a ^ 4 t <r — 

c \ C C / c 

div -fir = 4 T (pi — pj) CDS a -I 4 T O' 

curl ^ ^ = 0 

, c 

div H «=■ 0 


(fi) 


The field e,h depends only upon the magnetic aspect of mass and 
satishes 


curl A — - = 0 
c 

div e = 0 

curl e+— “ — 4jr(^p* —^ + pi sin a “ — 4 »• p — 
c \ c r / c 

div A. ■» 4 *■ (p* + pi) sin a 4 t p 


( 6 ) 


ITie mean density of electricity <r and the mean electrical velocity v 
are abbreviations defined by equation (6). The meim density of 
magnetism p > 0 and the mean magnetic velocity u are defined by 
(6), the latter being also the mean mass velocity, since p differs from 
the mean mass density p only in the fact that it is p sin a. In these 
equations the masses and hence charges are still being measured in 
grams. The theory is first presented on the assumption that space- 
^ time is flat. In a later formulation we abandon this assumption and 
view the first statement as an approximation. 

It is the writer’s lielief that there are no phenomena, either elec¬ 
trical or gravitational, which give evidence of finite volume of elec¬ 
trons and protons. We may treat them as point-nuisses. The field 
vectors are regarded as conveniences for expressing the mutual in¬ 
fluence of these masses upon each other and no aelf-destnicHve field is 
introduced. The fields mean nothing by themselves; it is only the 
equations of mutual influence which have a meaning. These equa¬ 
tions show that if we could pin a protfm down and neglect the space- 
time curvature it produces, a point-electron properly aimed would 
approach it with finite velocity, attaining the velocity of light at.^e 
moment it passed through the first point called a proton. On the 
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views here presented, the two points mi^t come to rest superposed 
in space-time so that if their masses were equal their electrical aspects 
wo\ild go into eclipse. Their inertial and magnetic (gravitational) 
aspects would still be distinct. The criticism that the field vectors 
E or h become meaningless as an electron is approached is therefore 
a criticism of the language \i8ed, although the description of mutual 
influence remains definite and finite. The volume integral of £* or 
h* over a volume including an electron has no mathernatical or physical 
meaning. The corresponding physical averages E, etc., of these 
vectors, which we use for certain ideal descriptions of matter, neglect¬ 
ing much of its internal motion, are finite and continuous by defiiu- 
tion and lead to the concept of energy density which is limUed to 
macroscopic applicaiions. 

In the microscopic treatment, the second members of the field 
equations (5) and (6) are all zero, and they are to be supplemented 
with a statement of the nature of the singularities in the usual manner 
as fluxes of E and h. 'Phose conditions at infinity are also assumed 
which will exclude all solutions not of the form of retarded functions. 

The expression for the force may be inferred from the suggestion 
made by equations (1) and (2) which is that electric and magnetic 
charges, although both measured in grams, are as distinct and inde¬ 
pendent aspects of mass as two perpendicular directions in a plane. 
In fact, while we are neglecting the curvature of space-time (so that 
with imaginary time its geometry is formally Euclidean), we may 
view it as part of a six-dimensional continuum formally Euclidean, 
the two new directions being called the electric and magnetic hyper- 
directions. They are perpendicular to each other and to space-time. 
The vector masses mi and mi are hypervelocities reckoned in units 
that are meaningless to us. All electrons and protons have the 
constant and imalterable components of hypervelocity ns indicated 
in equations (1) and (2). When we ignore all the magnetic aspects of 
mass we are looking at a five-dimensional section which is perpen- 
dicidar to the magnetic axis. With our electric component'of mass 
we re^ond to the influences of otlier masses which are propagated 
to us with velocity c (in space-time) and which are produced solely 
by the electrical components of these masses, and represented by 
E,H. Our response in space-time is represented by the classical 


electromagnetic force 0^9 




In a five-dimensional section petpendicular to the electric axis all 
electrical aspects are ignored b^ause they are invisible or end-on. 
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The field e,h arises solely from the magnetic aspect of masses, and 
the only component of our masses which respond to this is the mag¬ 
netic component, the space-time effect being described by the force 

which is our way of describing the universal attrac¬ 
tion of gravitation. 

The mutual influences of bodies in space-time is described by the 
force density 


/ 




— M 




(7) 


although in the hyperplanc they appear to be without mutual in¬ 
fluence. These two hyperdirections both stand in cylindrical rela¬ 
tion to space-time and are so absolute as to be only pictorial for us 
whose experience is four-dimensional. 

The meaning of equation (7) is that a particle with electric charge 
Q grams and mass M grams moves in the complete held according 
to the equation 





E + 




( 8 ) 


If electric charge now be measured in c.g.H. electrostatic units in the 
field equations (5) and in the force expression (7) and (8), the term 
$* disappears and we have precisely the present-day theory of elec¬ 
tricity, combined with a theory of gravitation. If the magnetic 
density n be replaced by mass density p in the field equations (6), 
this replaces (by reason of equation (3)) the factor ifip by yp in (7) 
and sin a by 7 in (8). Gravitation is thus described in terms of 
two vectors, e,h, to which moss is related like magnetism, together 

with the force density — tp « 

On the assmnption that space-time is flat, the motion of a planet 
M with velocity u about a stationary sun M' is given by the vector 
equation 




(9) 


where n is a unit vector from M to ilf^ This differs from the New- 
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tonian law only in that Newton’s equations have on the left side 

M the difference being about one port in a hundred million in 
at 

the case of the earth’s orbit. The perturbation of one planet on 
another differs from Newton’s by the same order of magnitude. This 
views the sun’s influence in rendering the geometry of space-time non- 
Galilean as smaller than hitherto imagined. 

As we do not believe that space-time is flat, the foregoing presenta¬ 
tion of the theory must be regarded as an approximation. Its com¬ 
plete statement is next made in tensor form, using for this purpose the 


unit of time 

c 


but retaining the gram for mass and the e.B.u. for 


charge. 

The electromagnetic field is defined as usual in terms of the anti¬ 
symmetric tensor F*" derivable from an electrical four-potential 


{Fn, - 4 T J” 


4 


T <ro 


daf 

da 


_ F 

■■ 


__ 

Hxt" baf 


( 10 ) 


where <ro is the proper density of electricity. The gravitational 
field is defined by a similar antisymmetric tensor 




4 T /*• 


A ^ f 


att' baf 


( 11 ) 


where po is the proper density of mass. In the microscopic treatment 
ffo and po in eq\iations (10) and (11) are zero at all ordinary points, 
but these equations serve to indicate how the electrical and magnetic 
(gravitational) characters of the singularities detennine the two 
fields. The motion of a particle with mass M grams and charge 
Q e.B.u. in these fields is determined by 


d8* ‘ ds 




( 12 ) 


which shows that even when uncharged or in a purely gravitational 
field /*, it departs widely from a geodetic world-line. The two t ypes 
of field equations (10) and (11) involve the geometry through V— g. 
The dependence of the metric tensor upon bo^ the electrical 
and magnetic (gravitational) character of the singularities is assumed 
to be given by the radical modification of Einstein’s equation 


0 „ 


8 r 2^ (E,, — y 

<r 


(13) 
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where 


4 T c* - F; + 1 F^ (14) 

4 

4 X c« e,, - - + 1 (15) 

It is B^wn that from the two apparent conflicts with Einstein’s 
original theory, which we have in equations (12) and (13), there 
arises a perfect observational harmony, the rotation of perihelion of 
the planets and the bending of the ordinary light ray [E ,H]/4w 
being practically the same. 

A symmetrical static solution of (10), (11) and (13) is found for 
the case where x*, x*, x* = r, 0 , 0 , t to be given by 

ds* — — p-‘dr* — r*d 0* — r* sin* 6 d 4 ^ + pdP 

(16) 

=■ — Qpj^*, F^ - — Qp~'r-*, Pi - Mpr-*, pi - Mp-^r* 

where 


V 


1 2 



’t] - 


r-* (17) 


This suggests the amount of light-deflection to be expected in an 
electrostatic field. The gravitational light ray represented by the 
vector product [A,e]/4T would be deflected the same as the ordinary 
ray [E,H\/Ar but the former is snmll beyond detection. The average 
equation for ideal continuous matter is 

- S - 8 T I r,„ - 8 » 1 (A/,,, + F,., - 7 ej (18) 

2 c* c* 


The fact that space-time is not flat, ns indicated by the deflection 
of the light ray {E,H]/^t in the sun’s gravitational field h shows 
that the six-dimensional picture which the form of this theory suggests 
can not be formally Euclidean. It is possible that a six-dimensional 
geometry might be developed which worild lead to equation (13) 
starting from a line element of the form 

(d r)* '•ff„dafdx' + (^daf + di»)» - (^^dx^ + dx^* (19) 

where the summations in it and v are from 1 to 4 and the coefficiento 
0a and are the electrical and gravitational four-potentials, so that 
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dxi*, dxf*, and dxf‘ dif are all invariant to transformationB of 
the four space-time coordinates.* 

GEOLOGY .'—The Upper Cretaceous section in the Colab Plateau, south¬ 
west Utah.^ G. B. Richardson, U. S. Geological Survey. 

The Colob Plateau lies in southwest Utah, in eastern Iron and 
Washington counties and western Kane County, and extends from 
Cedar City and Kanarraville on the west to Orderville and Upper 
Kanab on the east. The name applies specifically to the bench under¬ 
lain by the Cretaceous rocks, with the Eocene rocks of the Pink 
Cliffs rising above to the level of the High Plateaus—here known as 
the Markagunt and Paunsagunt- and with the bold escarpment of 
Jurassic and probably Jurassic rocks in the White Cliifs descending 
at the outer margin to the deeply eroded Triassic red beds. 

The (Cretaceous deposits of Colob Plateau are of interest to geolo¬ 
gists in that they are on the western border of outcrops of the Cretace¬ 
ous of the Interior Province and were very likely near the margin of 
the Upper (Yetaceous sea in which the deposits were laid down. 
Some information on the Cretaceous rocks of the region has been in¬ 
cluded in several papers* thougli with but little detail as to fossils 
and sequence of strata. Ihe data presented here were gathered a 
niunber of years ago and a first draft of the paper has lain unpublished 
for some time. No description of the Cretaceous strata of the Colob 
region has appeared in the meanwhile, however, and, so far as the 

•With thiB form, the field equations (10), (11), and (13) show that —i y^O (for 
the aix-epace /2») vanisheH in all componenU in which space-time suffixes enter and 
the oquatiuna of motion (12) ludioato that a charged particle follows a geodetic line lu A|. 
It also appears that the resolution of charge into electric and magnetic (gravitational) 
oomponcnls m physically indeterminate, which means that we may choose thoso two 
perpendicular directions and x” arbitrarily in their plane, thus altering the form but 
not the content of our description of nature Certain other transformations such as 
X -3c'* + (/ (X*, j*, X*) do not niter even the form of that description Electncity 

and gravitation combined are thus viewed as manifestations of the geometry of a six- 
dimensional world of which space and tune are a part A relation of this proton to the 
hydrogen nucleus is suggested 

> Published by permission of the Director, U. S Geological Survey. Received 
Sept. 30, Iter. 

• O E Dutton, Oeology of iho High Plateaus of Utah. 1880; T. W. Stanton, Tho 
Colorado formtUicn and xta invertebrate fauna U S. Geol Survey Bull 106. 1883; 
W T Lkb, The Iron County coal field, Utah U S Geol. Survey Bull. S16. 1907; 
G. B. KicUAHnaoN, The //arraony, Colob, and Kanab coal fields, southern Viah. U. B. 
Qeol. Survey Bull 841 1909. 
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writer knows, no more recent field studies have been made. It 
seems desirable, therefore, to make available the data in hand. 

The Cretaceous strata of the Colob Plateau consist of 2500 to 3000 
feet of buff to drab sandstones and shales, with subordinate lenses of 
gray limestone and, near the base, workable beds of coal. Approxi¬ 
mately the lower three-fourths of these beds are of Colorado age and 
the uppermost part of Montana, probably late Montana, age. A 
generalized section follows: 

Generalized Section of Cretaceous and Associated Strata in 
C oLon Plateau, Utah 

Wasatch formation: 

Varicolored bods of limestono, shale, and sandstone, conglomerate at 
base, p^resh water shells . . over 500 feet 

Unconformity. 

Montana group (probaVdy later part'): 

J^uff sandstone anil shale, conglomerate at base Plants and fresh 
water shells about 500 feet. 

Unconformity. 

Colorado group: 

Puff sandstone and drab shale in the oast, as much as 10(K1 feet thick 
and of marine origin, hiatus in the west 
Drab marine shale in the east, as inueh as 1000 feet thick, changing to 
interbodded shale and sandstone in the west, with the shale of 
lesser importance 

Sandstone, shale, and coal; in the east 300 to 400 feet thick and non- 
inanne, in the west, very much thicker and non-marinc in lower 
part, marine m upper part. Conglomerate at base 

Total about 2500 feet 

Unconfonnity 
Momson formation- 

Varicolored shale and sandstone with lenses of limestone and gypsum 

about 400 feet. 

Unconformity. 

San Rafael group: 

Massive gray limestone, subordinate lenses of gypsum. Marino shells 

about 400 feet. 

The limestone of the San Rafael group yielded fossils identified by 
T. W. Stanton as Trigonia sp., Phcatula sp., Cidaris? sp., Campto- 
nectes sp., and Lima oendenUdu Meek and Hayden. These deter¬ 
mine the age of the beds as Upper Jurassic. The overlying vari¬ 
colored deposits have not yielded fossils but there is very little doubt 
that they belong to the Morrison formation. At present the Morri¬ 
son formation is assigned by the U. S Geological Survey with doubt 
to the Cretaceous though many geologists believe it better placed in 
the late Jurassic. 
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The Upper Cretaceous strata lie unoonfonnably upon the MorriBon 
formation with an undulating contact. The basal member consists 
of a variable bed of conglomerate from 15 to 30 feet thick, composed 
of rounded pebbles of quartzite and limestone up to six inches in 
diameter. Fossil plants have been found not far above this bed* 
and marine shells of Colorado age occur still higher. Its exact age 
and relation to the similar units in other parts of Utah, often desig¬ 
nated Dakota (?) sandstone, are not determinable. In this paper 
the conglomerate will be considered as basal Colorado. 



The rocks of Colorado age are about 2500 feet thick and above the 
basal conglomerate consist of buff, fine grained, quartz sandstones 
with much calcareous cement; buff, drab, and dark carbonaceous 
sandy and cla}^y shales; thin lenses of gray limestone; and one or 
more beds of coal within the lower 700 feet of the formation. The 
succession of strata is varied and even adjacent sections are unlike 
in detail. In general view, there is in fhe east a relatively thin 
coal-bearing basal sandstone unit, a middle thick shale unit, and an 
upper sandstone unit. Toward the west, the lower sandstone unit 
thickens at the expense of the shale unit and the shale rmit itself 


* T. W. Stanton, oral eonununieation. 
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acquires sandstones. The upper unit is apparently absent through 
removal by erosion before the deposition of the overlying Montana 
beds. These changes result in the absence of the important shale 
unit in the western section, though it is conspicuous in the eastern 
section, as, for example, in Tx>ng and Kanab Valleys. 

Faunally the Colorado group in the Colob Plateau may be divided 
into four units, the lower two of which are really two facies—^in a 
broad view contemporaneous but in individual sections coming in 
succession. The coal-bearing beds in the lower part of the group 
contain littoral and brackish-water species, of which the most common, 
according to T. W. Stanton, to whom 1 am indebted for examining 
all of the collections of shells, are Oatrea aoleniaeua Meek, Cyrena sp., 
CorbiUa nemaiophora Meek, Glauconia coobnUenaia Meek, EvJimdla 
funicula Meek, Admetopaia rhomboidea Meek, A. aubfua^formia Meek. 
These species are associated at Coalville, Utah, with the principal 
coal bed, and most of them have been found also in the Oyster Ridge 
sandstone member of the Frontier formation in southwest Wyoming. 

The beds above the coal-bearing zone, the lower part of the shale 
unit in the east and the upper part of the lower sandstone unit in the 
west, contain a purely marine fauna which includes among many 
other species the following; Gryphaea netvberryi Stanton, Inoceramua 
labiaiua Schlotheim, lAopialha (PaiUmya) meeki White, Turriiella 
whitei Stanton, BacuHlea gracilia Shumard, Hdicoeeraa parienae 
White, Metoicoceraa whitei Hyatt. This fauna occurs widespread in 
the lower Benton and equivalents, such as the basal Mancos shale of 
eastern Utah, New Mexico, and Colorado, and the Mowry shale and 
Frontier sandstone of central Wyoming. In these areas there is no 
zone of brackish-water fossils comparable to that described in the 
previous paragraph, the marine fauna constituting the first in the 
section, and the whole sequeni^ of deposits is thinner. It seems very 
likely therefore that the marine fauna in the region to the east is 
contemporaneous with both the brackish-water and marine faunas 
of Colob Plateau and that the differing thickness is due to relative 
distance from the source of the sediments. 

Above the zone with Metoicoceraa a zone of upper Benton age occurs, 
though it is not well represented in the collections. It is best dis¬ 
tinguished by the presence of species of Prionotropia. This fauna is 
widespread also, occurring in the lower part of the Mancos shale, in 
the Carlile shale, and their equivalents. In the Golob Plateau this 
faunal unit is in the middle shale unit. 

In the upper part of the Colorado group a fauna of brackish-water 
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and littoral species occurs, closely related to and in part identical 
with that of the basal Colorado. Moat of the genera are repeated 
and some of the species. However, at Coalville, near Manti, and 
in the Kaiparowits Plateau, Utah, a similar zone contains, in addi¬ 
tion to the less distinctive species, some that indicate a Niobrara 
age, and it seems reasonable to infer that the upper zone in the 
Colorado group of Colob Plateau is likewise of Niobrara age. This 
zone is apparently missing in the western Colob, for the overlying 
fresh-water beds of Montana age descend so low in the section that 
they rest upon beds that include the horizons of the Prionotropia 
fauna. 

Above the Colorado group lie several hundred feet of buff sandstone 
and shale of Montana age. A conglomerate of rounded pebbles of 
limestone and quartzite forms the basal unit and rests on an un¬ 
even surface of older l:>eds. Tliis conglomerate is about 20 feet 
thick cm the average. Tliese Montana beds contain fresh-water 
shells, among them Unio holmesianna White, Viviparm panffuit- 
chenma White, and species of Planorbia and Phyaa —species known 
in late Cretaceous beds elsewhere. Fossil plants also occur. F. H. 
Knuwlton examined the collections and made tentative determina¬ 
tions, some of them being listed on page 470, but the flora is chiefly 
undescribed and gives little help in correlation. A similar late 
Montana umt of fresh water origin is present at many places in 
central and eastern Utah. 

The next younger unit in the sequence is an irregular succession of 
limestone, sandstone, and sliale of various colors. The contact with 
the imderlying rocks is marked by a surface of erosion and a basal 
conglomerate of rounded pebbles of limestone, quartzite, and the 
underlying sandstone. Fossils are rare in these rocks and only frag¬ 
ments of Viviparua and Unto were obtained, but the characteristic 
peculiarities of lithologic constitution and color leave room for little 
doubt that they belong to the Eocene Wasatch formation so well 
developed in other parts of the high plateaus of Utah. 

It is of interest to compare the sections in several other areas in 
Utah that lie near the western border of the Cretaceous of the Interior 
l^vince with that in the Colob Plateau. The section near Salina 
and Manti^ shows almost exactly the some units as in the Colob. A 
thick lower unit, chiefly of sandstone, but containing also shale and 
conglomerate, has a lower Colorado marine fauna in the upper part. 

* E. M. Bfizkeb and J. B. Ribbioz, Jb , The Cretaeeoue ehoreltne ts Utah, Bull. 
Qeol. Soo. Amer. Sti 420-438. 1026. 
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This is succeeded by shale with PrionotrojyUy and then a unit of sand¬ 
stone and shale with a marine upper Colorado fauna. The Montana 
group is represented by a thick series of coarse-grained beds with a 
thin unit of coal-bearing strata near the top. The age of these 
Montana beds is not well established by fossils but it is believed 
that they are of late Montana age. At Coalville* the succession of 
strata is more complicated but the sequence of faunal units, and, in 
a general way, of lithologic units, is parallel to that at Salina and 
Manti and in the Colob. A lower unit of sandstone, conglomerate, 
and shale contains a lower Colorado fauna; a second of shale with 
minor sandstone and conglomerate contains a middle (Colorado fauna 
with Prionotropis; and a third unit of sandstone and shale contains 
a Niobrara fauna. Above the upper (Colorado beds lies a unit of 
rather coarse beds with a fresh-water faumi and a flora of Montana, 
probably late Montana, age. The succeeding beds at Coalville and 
at 8alina and Manti are unconformable Wasatch deposits. 

The following sections show the composition and approximate 
thickness of Cretaceous strata in Colob Plateau and the horizons at 
which fossils were collected: 


LOCAL SECTIONS 


Section of Cretaceous Hocks on Maple Creek (T. 36 S, R. 10 W.), 
East of Cedar City, Utah 

Wasatch formation: 

Conglomerate, rounded pebbles of limestone and quartzite. 


Unconformity 
Montana group: 

Concealed . 110 

Sandstone, massive buff .. . 50 

Concealed . ... .... . . 90 


Sandstone, massive buff, contammg fragments of a dicotyledon, 

apparently PkUanus . 

Concealed. . .. . 


70 

45 


Unconfonnity. 

Colorado group: 

Sandstone and shale. 00 


Shale, drab, with thin beds of sandstone. 400 

Sandstone, massive bull. 150 

Shale ... 70 

Sandstone and shale, alternate thin beds . 100 

Sandstone and shale, containing many oysters. 70 

Sandstone, massive buff . 45 

Sandstone and shale, containing many oysters. 60 

Sandstone, massive buff . 33 

_ . ' m .ft iJllll 


Sandstone, conglomeratic, containing scattered pebbles. 42 


* C. H. Weqsmann Tfu Codlvxlle coal field. U. S. Geol. Survey Bull. 481. 1915 
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Sandstone, massive buff (several lajers full of oyster sheUs). 
About 600 feet above the base of the sandstone the following 
fossils were collected: Gi^Aaeanetffberrfft8taaton, Camitonee- 
teg plateata White, lAopiatha {P*ilomya) meeki White, Lunotid 
sp., TwrUeUa whitei Stanton, BaeuhUa graeiUa ShumBid?,/leIi- 

coceras partenae White, Metotcoceraa vahUei Hyatt. 

Sandstone, thin-bodded, fossihferous. 

Sandstone, massive buff. 

Shale and marl containing the following fossils: Cyrena so., 
Corbvla nematophora Meek, Olatteanta coahnUenau (Meek), 
Evltmella funtcula Meek, Admetopaia rhombotdea Meek, 

Admetopata aitbfuaiformia Meek. 

Coal and shale. 

Oyster bed. . 

Sandstone, massive buff... 

Limestone, shaly, containing the following fossils: Avicula pas- 
trodea Meek, Barbaiia rmcronema Meek, Cyrena (7) sp., Camvla 
nematophora Meek, Glaucoma coahnllonaxa (Meek), EulimeUa 
funtcula Meek, Admetopaia rhomhovdea Meek, Admetopaia 

aubfuaiformia Meek. 

Coal and shale. 

Sandstone, massive buff.... 

Base concealed. 


1300 

27 

38 


ft 

2 . 

8 

4ft 


a 

0 


Total measured 2800 


Section or Cbbtaceous Rocks South of Black Mountain (T. 37 S., 
R. 10 W.), East of Kanakhavillb, Utah 

Wasatch formation: ^ 

Con(^omerato, rounded pebbles of limestone and quartsite, 1 to 6 
inches in diameter. 

Unconformity. 

Montana group: 

Conc^ed. 250 

Sandstone, buff... 21 

Shale, light. 17 

Sandstone, buff, containing the following plants: Dammaritea 
eaudatuat Lesq., Podotamitea oblonguat Lesq., Podotamtiea 
anguatifoliuaf (Lichw.) Schimp., Platanua newberryanat Heer, 
PuUanua sp., of. P. primaeva lA»q., Belula cf. B. beatneiana 
Lesq., Memapermitea ovaltaf Lesq., Ctnnamon^um sp.. Vibur¬ 


num robuatvm Lesq. 11 

Shale, light. 15 

Sandstone, buff. 12 

Shale, light. 1ft 

Unconformity. 

Colorado group: 

Sandstone, buff. 11 

Shale, drab. 60 

Sandstone, buff. 3 

Shale, drab. 100 

Sandstone, massive buff. 1ft 
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Shale, drab, with thin beds of sandstone* contains the following 
fossils in the lower part: Ostrea ep., Anomta sp., Modiola sp., 
Barbaiia micronema (Meek), Cyrena sp., Corhyla nematophora 
Meek, Eultmella fvnicula Meek, ChemiUiat sp., Admeiop^ sp 700 
Sandstone, massive buff, containing the following fossils in the 


upper part: Oairca sp., Cyrena Glauconta coahnUensia (Meek), 

AdmeUypsta sp. 000 

Shale, carbonaceous. 17 

Sandstone, buff. 12 

Shale, drab . 35 

Sandstone, buff . 20 

Concealed ... 80 

Shale, carbonaceous .... 22 

Sandstone, buff. .. . 25 

Coal and ^alc. 4 

Sandstone, buff. 30 

Concealed. . . . 35 

Shale, carbonaceous. 45 

Coal. . 6 

Shale, drab _ . . 6 

Sandstone, buff.... .. 8 

Shale, drab. . . . 21 

Sandstone, buff .. 5 

Shale, drab _ ... 17 

Sandstone, buff. 15 

Shale, drab. ... 70 

Sandstone, buff . 0 

Shale, vanegated. 45 

Shale, buff 100 

Sandstone and shale . 15 

Shale, buff .... 20 

Sandstone, buff.... . . .... .... 8 

Shale, drab. ... 25 

Sandstone, buff 22 

Shale, sandy, carbonaceous . 10 

Shale, buff 100 

Limestone. .2 

Shale, drab 11 

Sandstone, buff . 10 

Shale, light . . 5 

Sandstone, buff 11 

Conglomerate, pebbles of limestone and quartzite. 30 


Total 2713 

Unconformity. 

Morrison formation. 





























472 JOURNAL OF THB WASHINOTON ACADBMT OF 8GISNCKS VOL. 17, NO. 18 


Section of Cretaceous Rocks from the Head of Muddy Creek South* 
WEST TO North Fork of Virgin River (T. 39 S., R. 8 W.), North 
OF Orderville, Utah 


Wasatch fonnation: ^ Fsrt 

CongloiTtcrato, pebbles of quartzite, chert, sandstone and por¬ 
phyry (base of Wasatch?). 

Unconformity. 

Montana group: 

Sandstone, buff. 40 

C^oncealcd . . 75 

Sandstone, buff.. . . .. . . . . 15 

Shale, light . 30 

Sandstone, buff . . 11 

(’'onccalod. . 40 

Shale, light . 17 

Sandstone, buff ^ . 26 

Sandstone, with lenses of limestone, containing Ytvtparua pan^ 

guitchemsvi White, Vivtparwt sp., Physa sp , Planorbis sp 12 

Concealed . . . . 160 

Shale, light ... . .... 15 

Sandstone, buff . . . . . 5 

Shale, white . . .. _ . . 22 

Sandstone, buff.. . . . . . 11 

Shale, light. 18 

Sandstone, buff . .... . . . . 5 

Shale, light . 23 

Sandstone, buff . . . . . . 16 

Shale, purplish . . . 6 

Shale, light. . . 17 

Sandstone, buff . 50 

Shale, light . ... . 40 

Sandstone, buff . . . . 41 

Shale, light . * . .. 11 

Sandstone, buff . . . 17 

Concealed . . . 15 

Sandstone, buff. . . 37 

Sandstone, white . . ... . 7 

Sandstone, buff . .. . 15 

Shale, light . . . . 20 

(Conglomerate, small rounded pebbles of limestone and quartzite 40 

Unconfonnity, 

Colorado group- 

Sandstone, buff. 22 

Shale, light. 40 

Sandstone, buff . 100 

Shale, red . . 5 

Sandstone, buff . . 100 

Shale, light, streaked with red.. 20 

Sandstone, buff. 53 

Concealed. 60 

Sandstone, buff. 6 

Concealed. 26 
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SaadBtone, buff. 8 

Oonocaled ... 20 

Sandstone, massive buff 200 

Shale, and thm-bedded sandstone . 200 

Sandstone, buff . . ... . 40 

Shale, drab ... . 20 

Sandstone, massive buff . ..... 110 

Concealed, probably chiefly shale. . , 100 

Shale, drab 60 

Concealed, probably chiefly shale. 100 

Shale, drab ... 70 

Coal ... . . 2 

Sandstone, white . . . .. 50 

Shale, drab ... . . ... 35 

Concealed ... . . . 125 

Coal and shale. . . 8 

Shale ... 60 

Sandstone, white . . ... 40 

Shale, purplish . 5 

Sandstone, white. .... 15 

Conglomerate . 15 


Total 2539 

tlnconfonnity. 

Morrison fomiation. 

Generalized Section op Cretaceous Rocks in Valley op Virgin Kiveb 
near Mount C'armel, Utah 

Wasatch formation (?): 

Conglomerate. 

Unconformity. 

Montana group: 

Sandstone and shale, zone of fresh water shells and leaves . ... 700 

Conglomerate, pebbles of quartz, J to 1 mch m diameter 10 

Unconformity 

Colorado group: 

Sandstone and shale, alternating beds, contaming in the lower 
part: aolen^cus Meek, Anomta sp., Cyrena sp, 

Thr(icia hp, CorbiUa TiemaiophoraMock, . . . 1000 

Shale (including a few thin beds of sandstone) contaming near the 
top: Pnonotrojns sp, Placenttceras sp , and the following 
forms near the hSLSc: Pecten sp, Avtcula sp., Inoceramus 
IcUftcUus Schlotheini?, Liopiaiha {Pmlomya) meeki White, Den- 
tahum sp., Tumtella whttet Stanton, Bacuhtes gracilis 

Shumard?, Meiotcoceras whitei Hyatt. . . . 700 

Sandstone and shale, ooal-bcarmg..400 

Conglomerate, pebbles of limestone and quartzite, 1 to 6 mches 

m diameter. . 15 


Unconformity. 
Morrison formation. 


Total 2825 
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SscnoN or Cretageoub Rocks in Sink Vallby, South or Uppbb 

KanaBi Utah 

Wasatch fonnation; 

C'onglomerate, rounded pebbles of limestone and quartzite, 1 to 
6 inches in diameter. 

Unconformity. 

Montana group; 

Sand^ne, massive buff. 55 

Shale, drab 27 

Sandstone, massive buff 30 

Shale, hght .... ... ,. 6 

Sandstone, massive, buff, containing the following fossils: Unio 
(casts of two or more species), Physa sp., Plawrhis kanon 
hensis White, Canvpeloma (f) sp., Vxwparus •pangmtehensia 

White . 60 

Concealed (probably shale) 27 

Sandstone, massive buff . ^ .. 33 

Conglomerate, rounded pebbles of limestone and quartzite, 1 to 

2 inches in diameter. 27 

Unconformity 
Colorado group: 

Sandstone, grayish-white ... 150 

Shale, purpHsh-drab . 20 

Sandstone, massive buff. 65 

Concealed (probably shale). 60 

Sandstone, massive buff. 16 

Concealed (probably shale). 50 

Sandstone, massive buff, fine-grained . 65 

Sandstone, yellowish, coarse-grained ... .... 25 

Sandstone, conglomeratic; pebbles small and scattered. 5 

Sandstone, massive, buff. 50 

Concealed (probably shale) . 10 

Sandstone, massive buff. 11 

Shale, carl^naocous. 7 

Sandstone, buff . 11 

Shale, hght.... . 8 

Sandstone, containing oysters. 11 

Sandstone, massive buff ... . 100 

Shale, drab, clayey and sandy, and local thin beds of sandstone, 
containing the following fossils in the lower part: Inooeramua 
1 ^,, Luctna sp,, Liopis^ {Pidlomya) meek% White, Turritella 
whxtei Stanton, Ape^hats prolabiata (White), Sigareim texiiUa 
Stanton (?)^ Bcu^uliies gracilis Shumard (?), Helxcoceraa 

partense W^to, Metatcoceraa whitei Hyatt .1200 

Sandstone, massive buff. 60 

Shale, carbonaceous. 25 

Sandstone, buff. 6 

Shale, light. 11 

Shale, carbonaceous. 20 

Sandstone, massive, buff. 25 

Shale, drab. 80 

Coal and shale. 8 

Concealed (prohMy shale). 40 
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Sandstone, gray. . 7 

ConglcHnerate, rounded pebbles of limestone and quartzite. 


Total 2426 

Unoonformity. 

Morrison formation. 


Section of Cretaceous Rocks 5 Miles Northeast of 
Upper Kanab, Utah 

Montana group: 

Sandstone, white, containing thin beds of shale 150 

Sandstone, buff to white, containing: Unto sp, Planarbts kana- 
bensvi White, Vtvipants panguitchensts White, Campeloma 

mulliltneata M. & H.?, Phy^a sp . 55 

Shale, light. 8 

Sandstone, white 60 

Sandstone, buff, containing the following leaves: Cyperacites sp., 

Ficua sp., Lauras sp. ... 42 

Sandstone, white ... 17 

Conglomerate, pebbles of lunestone and quartzite } to 2 inches 

in diameter .... 33 

Unconformity. 

Colorado group: 

Sandstone, white .... 146 

Concealed (probably shale) . 20 

Sandstone, buff . ... . 5 

Concealed (probably chiefly shale). 100 

Sandstone, buff . 5 

Shale, drao .. .... . 40 

Sand^ne, massive, buff . 10 

Shale, drab ... ... 18 

Sandstone, massive, white . .... 33 

Concealed (probably shale) ... ... 25 

Sandstone, buff 20 

Concealed (probably shale) .... 16 

Sandstone, massive buff 55 

Shale, light. 20 

Sandstone, maasive, buff 15 

Concealed . . 40 

Shale, drab 33 

Sandstone, pinkish 55 

Shale, light ..... 5 

Sandstone, buff, coarse-grained; locally conglomeratic. 52 

Sandstone, buff ... 43 

Shale, drab .... . . 34 

Sandstone, massive, buff. . 18 

Sandstone, fossiliforous; containing: Osirea soleniscus Meek, 
Anamta sp., BarboHa micronema (Meek), Cyrena sp., Corbula 
sp., Admetdpszs rhomboides Meek, ChemnxUia (?) sp., Prwno- 
tropis sp ........ 22 

Shale, light. 6 

Sand^ne, massive buff 80 


Shale, drab, clayey and sandy, with local thin beds of sandstone. 

(Same unit as 1200-foot snale in Sink Valley section, p. 473) _ 

Total measured 1278 





















476 JOT7BNAL OF THB WASHINGTON ACADBUT OF BCIONCIIS YOL. 17, NO. 18 

PALEONTOLOGY.— Two new unionid peleeypoda from the Upper 
Triaasic.^ John B. Reesioe, Jr., U. S. Geological Survey. 

Triassic unionid pelecypods of the United States include four 
species from the Dockum Kroup of Texas described by Simpson* as 
Unto subplanaiva, U. dumUei, U. graciliratua, and U. dockumenaia; 
three species from the '"Trias" (probably Chinle formation) of north¬ 
west New Mexico described by Meek* as Umo criatonenaia, U. gaUi- 
nensia, and U. terrae-rubrae; two species from the Triassic of the 
Connecticut Valley, Unio emeraoni Troxell* and U. wUbrahamenaia 
(Emerson) ,* six species from the Newark formation of eastern Penn¬ 
sylvania described by Pilsbry* as Diplodon pennaylvanicua, D. 
borealis, D. wanneri, D. carolua-simpaoni, D. yorkenaia, and Myceto- 
poda dUuculi; and two species, also from Pennsylvania, described 
by Pilsbry^ as Naiadites triasaicua and N. wannert. All of these 
are believed to be Upper Triassic. 

Pilsbry considers U. dumblei and U. graciliraiua, because of the 
radial beak sculpture, as probably referable to Diplodon of the 
South American family Mutelidae rather than to typical Unio of the 
Holarctic family Unionidae. He suggests that when well-preserved 
specimens are foimd probably all of the other Triassic species will 
^ow relationship with the South American family, and that the 
Unionidae proper, which certainly appear in the Morrison formation, 
will be found to represent a migrant element coming to North America 
from Asia in Jurassic time. 

In the western region, in addition to the Dockum group, unionid 
pelecypods have been noted at many localities in Upper Triassic rocks. 

‘ Publuhod by permiaHion of tho Direotor of the U S Geological Survey. Received 
Got. 4, 1027 

• O T SluraoN, DenenpUmi of four new TrxaBexc untoa from the Staked Plaxne of 

Texas Proc. U. S Nat Mub 18: 381-386 1896. 

•F. B Meek, Description of three new species of Triassic untoa from the Oallinas 
Ranoe, New Mexico. Ann Kept U S. Gool. Surv W. 100th Mor, Appendix LL, p. 
83-84 1876 

E. D. CotE, The extinct Verlcbrata. Kept. U. 8. Geol. Surv. W, 100th Mer. 4 ( 2 ): 
9 pl.B$,f.»-7 1877 

* K. L TiioXELLi, Unios in the Tnasne of Massachusetls. Am. Joum Sci. ( 4 ) 28 : 
4CKM62. 1014. 

* B K Emerson, A new tnvalve from the Connecticut River Trias. Am Journ. Soi. 
( 4 ) 10; 68. 1000 

• H. A PiLSBRT in H. E Wanner, Some faunal remains from the Trias of York 

County, Pennsylvania Proo. Acad. Nat. Sci. Fhila 72 ; 30-^ 1021. 

^ H. A PxLSBRT in H. E Wanner, Some additional faunal remains from the Trias 
of York County, Pennsylvania. Proc. Acad. Nat. Sci. Phila. 78: 26-27 1026. 
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The “Popo Agie” beds (Jelm formation), the Dolores formation, and 
particularly the Chinle formation have yielded them. These forma¬ 
tions contain a similar fauna of vertebrates and are probably of about 
the same age. No unionids have been found in the earlier Triassic 
deposits. 

A form from west Texas and one from northeastern Arizona, each 
represented by a single specimen in the collections of the U. S. National 
Museum, do not fit any of the described species and seem worthy of 
record as new. Both are of typ^ not before noted in the western 
IMassic, though apparently paralleled by forms in the eastern region. 
Because of radial beak sculpture rather than concentric they should 
both be assigned to Diplodon^ but the specimen from Texas seems 
to the writer to be very much like some of the highly sculptured 
types of Cretaceous Unionidae for which Pilsbry propels the name 
Proparreysia.* 


Diplodon? haroldi Reeside, n. sp. 

Figure 1 

Shell Buboval, small; beak small, siibccntral, posterior and anterior ends 
both broadly rounded. 

Sculpture of two ^ts of moderately strong ridges intersecting at an angle 
of about on a line passmg from the beak to the basal margin slightly 
posterior to the middle of the shell The posterior slope has the strongest 
corrugations, the anterior and basal parts few or none. Basal part shows 
several coarse concentric ridges 

Hinge not preserved. 

Length and height, as preserved, 35 and 25 millimeters; probable complete 
length and height, 4() and 30 millimeters 

Collected by Harold J C^ook in 1925 in Mitchell County, Texas, in the 
southeast comer of the Staked Plains. Dockum group. 

This species is distinguished by its siiboval form and by its ndatively 
complex sculpture, resembling m some respects that of Diplodon wannen 
but recalling much more that of such later species as Unto {Proparreyitia) 
holmemanusi White.® It is really not very close to any of the described 
Triassic forms, 

The associates of D,f harohU at the locality of occurrence were Umo 
dockumemns, U. gracilirahis, IL cf. U, dumblet, and some reptilian remains 

Diplodon gregoryi Rccsido, u. sp. 

Figure 2 

Shell small, suboval, beak fairly prominent, subocntral; anterior end 
narrowly rounded, posterior end rather broadly rounded 

• C. A, Whitr, CofUnbutiomt to paleontology. No 4* I^rc^mte 12th Ann. Rept. 
U. 8 Oool Surv Terr, p C7, M, / 4 J880 



478 JotJRNAL Of rm Washington academy op scibkcbs vol. 17, no. 18 

Sculpture of about 16 nearly equal, broa^y rounded radial riba, witli 
narrow shallow (grooves between Concentric sculpture weak except on 
the basal part. The radial ribs are weak or absent on the basal part of 
the shell. 

Hinge unknown. 

length and height, as preserved, 13 and 11 nullimetcrs; probable com¬ 
plete length and height 10 and 12 milluneters. 

Collected by H. E. Gregory in 1911 in Beautiful Valley, Navajo Indian 
Heservation, Ariiona. Shinarump conglomerate. 

This species is characterised by its fonii and its radial sculptuiu. No 
close relatives are known in the western Triassic. In the eastern Triasaio 
Dtplodon pennsyjmmcm seems to be the closest, though it differs sharply 
in the anterior position of the beak and in the outlinn of the valve. D 



figure I —iMptodon? haroldi Reeside, n Bp, lateral and anterior views of type 
specimen, natural biko (upper figures'- Dockum group, Mitchell County, Texas 
U S. Nat Mus Cat No 734fi0 

Dtjdodon gregorjfp. Kreside, n »p, lateral and auteruir views of the typo specunon, 
X 2 (lower figures) Sbinarump conglomerate, Hoautiful Valiev, Arisons. U S Nat 
Mus Cat No 73461. 

borealis has a different type of Bciilpturc, with its broad flat ribs and very 
narrow interspaces. 

In the form and sculpture, D. gregoryi suggests strongly some marine 
species allied to Cardtla, so much indeed that it was at first thought to be 
a marine species*—a very plausible assignment in view of the facts that 
carditoid shells are abundant in Mesosoio deposits, the Bpecimon was accom¬ 
panied by only fragments of other sheik, and nothing remotely like it had 
been reported from fresh-water deposits in North America There seems 
little reason now to doubt that it is a fresh-water fossil, and that its habitat 
was such as to conform to the current interpretation of the conditions of 
deposition of the Shinarump conglomerate. 

• H. E. Ohkoohy, TAb Navojo Country U 8. Geol Surv. Prof. Paper 08 ; 41. 1017. 
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SCIENTIFIC NOTES AND NEWS 

Prof. Leon W. Collet, Professor of Geology and former Dean of the 
Faculty of Science at the University of Geneva, Switzerland, who will fill 
Prof. R A Daly’s chair at Harvard University during the first half year and 
during November will deliver a course of lectures at Princeton University, 
visited the Geological Survey m September and conferred on problems ojf 
tectonics and sedimentation with members of the Survey. Prof Collet will 
visit Washington again in November, at which time he will address the local 
goologists I^of Collet's new book on The Striidure of the Alp8 has just been 
issued. 

Dr £ Seidl, of Berlin, mining engineer and ircologist, known fur his 
studies of the salt domes and piotash mines of central Germany, in September 
presented to members of the U. S. Geological Survey his views on the bearing 
of salt structures on the interpn^lation of the structure of parts of the Alps. 

Dr D J Mukhketov, Director of the Geological Survey, U. S S. K , who 
is visitmg the United States to gather data on organization, admmistration, 
methods of work, publication, costs, etc, in connection with geologic work, 
spent some days m early October at the U S. Geological Survey. He laU'r 
attended the meetup of the Association of the State Geologists at Uibana, 
Illinois, and on November 2 spoke before the Geological Society at 
Washington 

The National Academy of Sciences met at Urbana, Illinois, on Tuesday, 
Wednesday, and Thursday, October 18, 19, and 20 G P Meheill, U. S 
NationalMuseuin,DAViD White, U.S. Geological Survey, and C S Hudson, 
Bureau of Standards, read papers and A Ji Day, Geophysical 1 laboratory, 
gave the evening lecture, open to the public, on the subject The volcano 
problem. Papers dealing with pi^chology and biology were given on Tuesday 
afternoon, botany and zoology in one section, and physics and chemistry in 
a second section, on Wednewlay mormng; and chemistry and geology on 
Thursday morning 

The Association of State Geologists met with the National Academy at 
l^rbana on Thursday morning, October 20, and on Thursday afternoon con¬ 
tinued its meetings in the offices of the Illinois State Geological Survey 
The following day was given over to an excursion to points of geologic interest 
W. C Mendenhall and David White, of the U S Geological Survey, and 
G, P. Mekhill, of the U S National Museum were in atUmdanco 

M II Campbell, of the U S Geological Survey, during the second week 
m October gave four lectures at the University of Pennsylvania as part of n 
comprehensive course on Fuel Engineering just instituted This course is 
to be given by some 50 spc'ciahsts, each of whom will discuss the aspect of the 
Bubioct with which he is particularly familiar. Mr. Campbell’s lectures 
dealt with Coal, Itgmie, and peat reftonrees 

The meeting of the Section of Geodesy of the International Gt'odetic and 
Geophysical Union at Prague was the most successful one that has been 
held since the Union os organized at Brussels m 1919 Delegates were 
present from 25 countries and 4 other countries were reprcsimted by proxy 
The meeting of the Executive Committee was held on August 29 and 30, 
while the Action as a whole began sessions on August 31 The formal 
opening of the Union occurretl on Septemlicr 3. The outstanding report 
was that on work done by Dr. F A. Vening Meinesz, Engineer of the Dutch 
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Goudol 1 C (^oniinimion, in dctennining gravity at aea in a BubiuMine of the 
Dutch Navy In 1926 he traveled by submarine making gravity observa¬ 
tions on route from Holland to Java, across the Atlantic and uie Pacific 
and through the Panama Canal; in previous years ho had made mvity ob¬ 
servations from Holland to Java on a submarine through the Mediterranean 
S('a and the Indian Oct'an. The reports from the United States and Canada 
showed much work done in the field and in the office since the Madrid 
reports and give accounts of new instruments and methods 

In the Section of Terrestrial Magnetism and Atmosphcnc Electricity 
interesting reports were received from many of the 27 nations represent 
at the C'Ongress. Proposed French work m Indo-China and in the Pacific 
was of special interest Heports from the United States, including that of 
the IX'partment of Tcrrcstnal Magnetism of the Camegio Institution of 
Washington, were complete and the latter, esiiocially, was filled with valuable 
material in regard to international work Important subjects discussed 
included magnetic charactensation of days, adoption of Greenwich time in 
ohwrvatory publications, advancement of auroral studies for which a com¬ 
mittee was appointed including Sir I^dcrick Htupart, and Commander 
X. II Heck, and geophysical methods of studymg surface geological struc¬ 
tures for which a committee including Mr J A Fleming was also selected. 
Dr Louis A Hauer was elected president of the section. 

In the Section of Seismology national reports of considerable merest were 
presenti'd, especially tliat of Dr Imamura for Japan who also discussed 
results obtained witli the lung period-seismograph. Heports showed that 
the United States is rapidly taking its proper place* m the investigation of 
soismulogicai problems, a n'purt for the Government, submitted through the 
Coast and Geodetic Survey, gave a comprehensive statement of all the 
activities in the United StaU's, govermnental and otherwise Detailed 
it'ports described the reports of the (Carnegie Institution of Washington and 
the Je&uit Seismological Association 

'I’he work of the Section of Oceanography was chiefly a statement of 
steps token in the attempt to counlmate the activities of the Section with 
l)ios(< of other organisations The posaibilitios and limitations of such 
coofM'ration wc're brought out ■ It was pointed out that a recent accomplish¬ 
ment of the Section was a preparation of hsts of oceanographers and ocean¬ 
ographic institutions throughout the earth, pubhcations of great value to 
thoB(' engaged in oceanographic work 

With one exception eight sessions of the Meteorological Section were 
piesidc'd over by Sir Napier Shaw of Ixmdon. A report of the Bureau of the 
Section showed that pyrlieliometers had been purchased for installation in 
Samoa, Spitsbergen and Belgian Congo, and four special photometers designed 
by Hichardson for measuring the Earth's albedo from airplanes were ready 
for distnbution New subjects discussed included the publication of upper- 
air data, the adoption of tlio week as the unit of time for meteorological 
siumiiaries and a common unitary system for all the sciences comprised m 
the I’nion. The American delegate. Dr H. H Kimball was named chair¬ 
man of a commission to arrange for better standardisation of instruments 
and methods employed in radiation measurementR, 
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GEOPHYSICS.—4 machitie for measuring the depths of deep weUs.^ 
C. E. Van Obstrand, U. S. Geological Survey. 

The accurate and efficient measurement of the depths of deep wells 
is a problem of fundamental importance in the fields of science and 
engineering. Unfortunately, however, but little has been done to 
place the solution of this important problem on a strictly scientific 
basis—the methods of a quarter of a century ago, although recognised 
as extremely awkward and for the most part incorrect, are still in use. 

The necessity of having a simple and accurate method of measuring 
the great depths to which thermometers are lowered into deep weUs 
while making temperature tests has led me to attempt the development 
of apparatus which meets the fundamental requirements of nmplicity 
and accuracy. The investigation to date has resulted in the apparatus 
shown in Figures 2 and 3. Incidentally, this apparatus may provide a 
simple means of obtaining the depths of geological formations, thus 
providing the geologist with accurate data on which to base his 
correlations. 

It is not necessary to describe here other depth recording devices. 
They are quite generally of the type that may be called rigid in contra¬ 
distinction to the type illustrated in Figures 2 and 3, in which it will be 
seen at once that flexibility is a predominant characteristic. 

The measuring parts of the machine shown in Figures 2 and 3 
consist of two flat faced metal wheels each with 2| inch face and 24 
inch circumference. A revolution counter geared to each wheel 
records the depth in feet. One counter only is drown in the illustrar 
tions. Two small pulleys, 2} inches by 2f inches, attached to a tri¬ 
angular frame serve to keep the cable centered with respect to the two 

^PuUkhed by pennlwion of the Dinetor, U. B. Qeologioal Survey. Baoeiv^ 
October 15,1027. 
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measuring wheels. By spreading the trian^ at the base, the opening 
between the pulleys can be adjusted to a cable of any diameter while 
adjustment to center is easily made by sliding the triangular frame 
on the large base frame. The upper part of the base frame measures 
approximately 12 inches by 24 inches, thus permitting bailers of 6 
or 8 inches diameter to pass throu^ the center of the machine when 
the steel bars carrying the wheels and pulleys have been disconnected 
and spread apart by rotation outwards about their points of support. 
The steel tubes shown on the sides of the steel frame for the insntion 
of legs are not always needed—it is generally more satisfactory to 
moimt the ends of the frame on 2 inch boards which in turn ate tacked 
lightly to the floor of the derrick. Two spiral springs assist in keeping 
the measuring wheels in contact with the cable, and at the same time 



Figure 1 —PropoMd arrangement of measuring wheels and guiding pulleys. 

they permit a cable of varying diameter to pass between the wheels 
without interrupting the operation of the machine. 

The apparattis described here is intended primarily for use while 
lowering the cable into the well, but, since the cable runs mote uni¬ 
formly while being removed from the well, it may be advisable to 
suspend the measuring parts as shown in Figure 1. Two methods of 
arranging the bars, represented respectively by the heavy and the 
dotted lines, are shown in the figure. A stml casting which permits 
of placing the measuring wheels above or below the plane of the cast¬ 
ing may be preferable to the steel frame. The casting has the ad¬ 
vantage of tending to keep the measuring wheels more nearly in the 
same vertical plane. 

In operation the machine is centered with respect to the cable in 
its normal position while being lowered into or removed from the well. 
Ordinarily, this position is not in the center of the well. A level placed 
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first longitudinally in contact with the upper tangent points of the 
measuring wheels and then transversely across the steel frame is used 
in making the final adjustment. Agreement of the records of the two 
counters at the end of the run is an exceedingly severe, but extremely 
useful check on the measurement. 

The chief sources of error are longitudinal and transverse vibrations 
of the cable. Longitudinal vibrations are caused by the slipping 
of the coils of the cable on the reel, whereas transverse vibrations are 



Fi|ure 2,—8Id« vtoir of depth reeorder. 


the result of periodic impulse transmitted to the cable from the engine 
or other parte of the oil well machinery. Adheuon of the cable to the 
wall of the well and release from the same produce a combination of 
longitudinal and transverse vibrations that may be quite serious. 
Any one of the errors just described may be so serious as to prevent a 
TnRnhinii from waitin g an accurate record, but, for velocities of the 
cable not exceeding 200 feet per minute, these errors are not likely to be 
serious, and they can generally be eliminated by changpng slightly the 
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opeed of tho engine, or by adopting some other simple method of 
procedure. 

In order to consider the possible discrepandes in the measurementB 
resulting from sliding friction, let it be assumed that a ^11 is measured 
first with a frictionless line and weifd^t (W), the depths bang recorded 
at the t(^ of the well by means of a wheel which accurately records 



Fifura 8.-4ide and end view of dep(h>ieoorder without guiding pulley. 


the length of line passing the tangent point of the wheel as shown in the 
sketch. Figure 4. The depths recorded by the wheel are identical 
whethw the weight is lowemd into or removed from the well. As¬ 
suming Hooke's Law, the true depth can be calculated from the 
observed depth on the basis that the tension in the line is due to a 
load equal to the weight (W) + | (wei^t of the line). 
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AfiBUZDfi a second case in which the frictional effects resulting from 
the movement of the line and wei^t (W) are identical in magnitude, 
but opposite in sign according as the cable is being raised or lowered. 
In this case the mean of the two observed depths corrected as before 
for a total load equal to the weight (W) + J 
(weight of the line) leads to a correct result. 

In all practical applications, however, it is ob¬ 
vious that the ideal conditions just described are 
not fulfilled—the probability that the frictional 
resistances will exactly compensate each other 
when the cable is moved in opposite directions 
is practically zero. Hence, it follows that the true 
depth of a well can not in general be determined 
from the mean of two observations made with 
a perfect recording machine at the top of the 
well. In measurements of one direction only, 
such as the well known method of “stringing over 
the derrick,” the error is increased as frictional 
effects are not compensated. Frictional effects 
resulting from the motion of the line do not ap¬ 
pear in measurements made with a metal tape, 
but the true depth of a well can not be determined from an observa¬ 
tion of this kind for the reason that the variation in the tension of 
the tape from the top to the bottom of the well is unknown. The 
adhesive force between the tape and the wall of the well is usually very 
intense. It is probably caused chiefly by atmospheric pressure acting 
in conjunction vrith a film of moistme that occupies the space between 
the surface of the tape and that portion of the inner surface of the well 
with which it is in contact. 

The preceding theoretical considerations show that identity of 
measurements with a perfect recording machine at the top of a well 
is not to be expected. I have no information as to the magnitude of 
the error when the oil well cable is used as a measuring line. With a 
number 20 polished steel piano wire carrying a load of 7 pounds (3.2 
kilograms), I have found differences of the order of magnitude of 0.5 
foot per 1000 feet of measured length.* An exception to these ob¬ 
servations is that measurements of depths of something like 1000 feet 
are frequently identical regardless of the direction of motion of the 


Figure 4 —Showing 
cablo and meaBunng 
wheel. 


* Apparatut for the metisuremefil of Umperatures tn deep wile by means of mammvm 
thermometers, £con Qeol. tO: 247. April—^Mayp 1024. 
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line, the wells in these instances being so nearly vertical over the first 
1000 feet that the line does not come in contact with the wall of the 
casing. 

In a recent test near Johnstown, Pennsylvania, one counter of the 
depth recorder registered 6719 feet, the other 6721 feet; and in a test 
made a few years ago with a single measuring wheel* in deep well No. 
1842 of The People’s Natural Gas Company, located near Ligonier, 
Pennsylvania, the recorded depth was 7607 feet. This result com¬ 
pared favorably with the value 7705 feet obtained by The People’s 
Natural Gas Company using the method of “stringing over the 
derrick.” Other partial testa which have been made from time to 
time while lowering thermometers to different depths showed that 
discrepancies of 1 foot p>er 1000 feet of measured length are to be 
regarded as rather extreme. It has been impossible to make accurate 
comparisons, as an error of possibly 0.5 foot may have been made in 
reading the revolution counters.* 

To test a depth recorder accurately, it would bo necessary to measure 
off on the cable with a metal tape under given tension a given length 
as the cable passes in a vertical line from the top of the derrick to the 
floor. The total length of cable should be limited to a point such that 
frictional effects in the casing do not appear. I have not been able to 
make this test, but, judging from the agreement of the readings of the 
coxmters and the duplication of measurements to the same point on 
the cable, I am of the opinion that measurements of rather exceptional 
accuracy can be made with a machine embodying the fundamental 
requirements of stability, flexibility, and symmetrical distribution of 
lo^ on the cable as contained in the apparatus shown in Figures 1, 2, 
and 3. An obvious advantage in the arrangement of parts shown 
in the figures is that the measuring wheels tend always to fall towards 
the cable without causing it to be displaced laterally from its normal 
position. The apparatus shown in Figures 2 and 3 is convenient for 
use on field trips when one desires occarionally to test a well in which 
the casing extends 2 or 3 feet above the level of the derrick floor. The 
more compact form shown in Figure 1 is probably more convenient 
for use while drilling or conducting other deep well operations, 'rhe 
supporting bars could be attached also to the lower part of the steel 
frame so as to make an arrangement of measuring wheels like that 
shown in the upper part of Figures 2 and 3. 

' See paper cited in footnote 2 for deeoription of maohiae. 

* Reset revoiution counter. M34. Four figures. Veeder Mfg Co., Hartford, Cona. 
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Finally, identity of measurements independent of the direction of 
motion of the measuring line is an essential requirement of a perfect 
recording instrument when operating under conditions such that 
frictional forces in the well do not make their appearance. In prac¬ 
tice, the mean of two readings obtiuned by running the cable in op¬ 
posite directions appears to be the closest approximation that can bo 
made to the true depth of a well. 

I am especially indebted to Mr. John B. Tonkin, Vice President of 
The People’s Natural Gas Company, Pittsburgh, Pa., and Mr. Kem 
Dodge of Philadelphia, Pa., for their generous cooperation in making 
the tests respectively at Ligonier and Johnstown, Pennsylvania. Mr. 
Dodge assisted personally in making the observations at Johnstown. 
The Ligonier well reached a total depth of 7756 feet making it, at the 
time of its completion, the deepest well in the world. This record of 
exceptional depth has since l)een surpassed by the deep well of the 
Chanslor-Canfield Midway Oil Company, Olinda 96, near Brea, 
California, the total depth as reported a few months ago being 8046 
feet. 

PALEONTOLOGY .—Notes on foraminifera in the collection of Ehren- 
berg.^ J. A. Cushman, Sharon, Massachusetts. 

Between 1838 and 1872 Ehrcnberg published many new generic 
names for fossil and recent foraminifera. Of these very few are 
accepted at present and indeed of many not enough has been known to 
determine their status in the accepted scheme of classification. In 
order to place these uncertain genera and to learn mure about the 
species wliich should be considered genotypes of Plhrenberg’s genera, I 
undertook a study of part of the original collection in Berlin. My 
thanks are due to Professor Pompecki, Rector of the Univeruty, for 
permission to study the collection and to Dr. Dietrich for his many 
courtesies. 

As the collection has apparently not been consulted for a great many 
years, something of its general character may be noted. Ehrenberg’s 
preparations, which include diatoms and foraminifera particularly, are 
chiefly balsam mounts. These are for the most part still in excellent 
condition, the balsam slightly yellowed with age, as is to be expected, 
but very clear indeed and showing no signs of deterioration, and the 
specimens in no wise impaired for study. The collection is conteuned 


‘ Received October 6, 1027 



488 JOX^KNAli OF THB WASHXNOTON ACADBUT OF SCIBNaW yOU. 17, NO. 19 


in a large number of book-like holdera with the volume numbera and 
the general localities marked on the backs. In each volume are 
usually twelve double card-board trays, hinged at the back and 
niimbered and named on the top. These trays, when lifted out and 
careftiUy opened, display the mounts themselves, made of small cover- 
glasses with balsam between and fastened to strips of mica, five mounts 
to each strip. The ends of the strip are inserted in dits in a large 
sheet which fits into the tray and often bears on the lower part a list 
of the included species. On the surface of the cover-glasses are very 
small rings of various colors, each ring containing figured or named 
specimens. With the collection is a catalogue, arranged evidently by 
Ehrenberg, giving the genera, and under each genus in alphabetical 
order the species, and for each ^ecies the book and tray in which it is 
to be found. 

A collection of Ehrenberg’s original drawings, beautifully done 
in pencil, ink, and water color, is also preserved. There are more than 
twenty-five hundred sheets of these drawings, many sheets with numer- 
o\iB figures. The drawings are accurate and much better executed 
than are the figures on the published plates. Each individual figure 
bears a notation in ink or pencil referring to the volume, tray, strip, 
slide, and colored ring, so that the original specimen may be very 
quickly found. At first the system would seem to be a complex one, 
but it is in reality very workable, as the catalogue gives under each 
species a column referring to the original sheet of drawings on which 
the species appears. 

The specimens may be studied both by transmitted light, the method 
by which Ehrenberg largely worked, and by reflected light, by which 
it is possible to get a good idea of the surface. 

In the following pages a few notes are given on certain species of 
especial interest in settling questions of nomenclature which relate to 
American species. 

The genus OrammoiUmmn of Ehrenberg has as its first figured 
species 0. tenue Ehrenberg (Abhandl. K. Akad. Wise. Berlin, 1841, 
p. 426, pi. Ill, vii, f. 46). This then is the species which is the geno¬ 
type. A study of this figured specimen shows it to be a Bolwina, 
and OrammoaUmum Ehrenberg, 1841, becomes a qynonym of Bduiina 
d’Orbigny, 1836. The other two qtecies named in 1841 were not 
figured by Ehrenberg, and Orammostomurn tenue Ehrenberg must 
stand as ^e dnly choice. Later many different things were referred 
to Orammoatomum by Ehrenberg. 
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SpiriUina Ehrenberg, 1841, has as its genotype S. vivipara Ehren- 
berg, a recent specira with the type from Vera Cruz. An examination 
of the original specimen shows that it is as figured by Ehrenberg and 
as understood by later authors—^with a proloculum and long plani- 
spirally coiled second chamber, the wall calcareous and perforate. 
The species name is derived from the occmrrence of two young speci¬ 
mens in the parent test, a feature which shows excellently in the 
mounted specimen. 

AUotheca Ehrenberg, 1841, is a monotypic genus, the genotype being 
A. megalhyra Ehrenberg (Abhandl. K. Akad. Wiss. Berlin, 1841, p. 
426, pi. Ill, vii, f. 49). Sherbom gives a note in his Index, " — 
Planorb. farcata. Young; with coarse pores.” A study of the original 
figured specimen seems to place it under Dimnhie Ijamarck, 1804, 
and therefore AUotheca Ehrenberg should be considered a synonym of 
Diecoidna. 

Arieterospira Ehrenberg, 1858, had five species which were later 
figured (1873). In the order of the fig^ures on the plate (Abhandl. 
K. Akad. Wiss. Berlin, 1872 (1873), pi. XI) these are Arieteroapira 
iaoderma Ehrenberg, A, laevigata, Ehrenberg, A. glolndaria Ehrenberg, 
A. aUoderma Ehrenberg, and A. platypora Ehrenberg. I examined 
the types of all of these species, and found that they are to be referred 
to Discorbia I^amarck, of which Ariateroapira becomes a synonym. 
The genotype of Ariateroapira is A. iaoderma Ehrenberg, selected 
because it is the first of the original species figured. 

Pylodexia Ehrenberg, 1858, had two species at the time of descrip¬ 
tion, of which P. tetratnaa Ehrenberg was later figured and is therefore 
chosen as the genotype. A study of the types of this species shows 
it to be a Olohigerina, One of the specimens, evidently microspheric, 
shows the “Pulvinulina”~Uke young as also figured by Rhumbler and 
others. On the original sheet of drawings this was marked in ink 
“Olobigerina," evidently by Ehrenberg. Pylodexia Ehrenberg is 
therefore a synonym of Globigerina d'Orbigny. 

Strophoconua Ehrenberg, 1843, had several species, the first of which 
figured, 8. auricula Ehrenberg (MUcrogeolagie, 1854, pi. XX, ii, f. 2), 
should be designated as the genotype. It is a young Virgulina, as 
noted by Sherbom. 

Aapidoapira Ehrenberg, 1844, had no species figured until the il¬ 
lustration in 1854 of A. aaxipara Ehrenberg (Mikrogeologiej 1864, pi. 
XXXII, ii, f. 38). This is the common Anomalina of t^e Cretaceous 
of America, not the same as “Plantdina ariminenaiia" as given l>y 
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Sherborn in his Index. By reflected light the type Bpecimen figured 
by Ehrenberg is seen to have a raised suture about the middle part. 
M drawn by Ehrenberg the earlier chambers are not correct and the 
suture really represents the raised area about the center. The speci¬ 
men is too thick and opaiiue to show the inner chambers pictured in 
the figure. 

Porospira Ehrenberg, 1844, had several species, but the first of these 
figured, P. cotnee Ehrenberg (Mikrogeologie, 1864, pi. XXI, f. 03), 
is taken as the genotype. An examination of the type shows it to be 
an Anomalina, and Porospira becomes a synonym of that genua. 

ProToporus Ehrenberg, 1844, is really a monotypic genus, as it had 
but a single species, P. lingua, figured later (Mikrogeologie, 1854, pi. XXI, 
f. 83). The type of this genotype species, examined in Berlin, shows 
the aperture to extend to the inner margin of the last-formed chamber 
and the species is therefore a true Bolivina. The published figure 
shows a costate surface but neither the type specimen nor Ehrenberg’s 
original drawing show this. Proroporus Ehrenberg must therefore 
be placed os an exact synonym of Bohvina and can not be used for 
those species which tend to become uniserial (See iMXoatormm). 

HeUrohelix Ehrenberg, 1843, was later changed by Ehrenberg to 
Spiroplecta but Heterohehx must stand as the generic name The 
genotype is H, americana Ehrenberg. The slide is marked “Kreide 
von obern Mississippi in Amerika.” The young shell is planispiral, 
the test clearly calcareous and not arenaceous. It is a species of the 
American Cretaceous. 

Cenchndium Ehrenberg, 1845, had as the only species C. aphaemla 
Ehrenberg. The original specimen and original unpublished drawing 
show it to be an Kntosolenia. 

Heterostomum Ehrenberg, 1854, has as its genotype H. cyclostomum 
Ehrenberg, the first figured species. This is a very poor specimen from 
the Chalk of Gravesend, smooth, and possibly a OttemMina but not 
certainly. 

Pleuritea Ehrenberg, 1854, has as the first species figured P. eretae 
Ehrenberg (Mikrogeologie, 1854, pi. XXVII, f. 32), which may be 
token as the genotype. The type specimen has a smooth surface 
with the aperture and triserial form of Bvlimina. Pleurites should be 
placed under that genus as a synonym. 

Loxostomum Ehrenberg, 1854, has as the qjecies first figured L. 
subroalratum Ehrenberg (Mikrogeologie, 1854, pi. XXVII, f. 10), 
which is chosen as the genotype. The type specimen in the Ehrenberg 
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collectioo, from Meudon, is biserial throughout, with the aperture in 
the early portion as in Bolivina, later above the base of the inner marpn 
and tending to become uniserial. The test is calcareous and not as 
given in Sherbom’s Index, “Bigenerine Text, agglvtinans.'’ The 
name Loxoatomum should therefore be used for those forms, derived 
from Bolivina, in which the aperture becomes terminal away from the 
inner margin. It will take the place of Proroporus Ehrenberg, as at 
present used, which, as already noted, is an exact synonym of Bolivina. 

Notes were made on many other genera of Ehrenberg and on the 
American species figured by him in Plate XXXII of the Mikrogeologte 
but these will be left for a later paper. 

BOTANY.— Mosses from Ecuador, atUected in 1918 by Dr. J. N 
Rose.^ R. S. Williams, New York Botanical Garden. (Com¬ 
municated by William R. Maxon.) 

This lot of 49 species of mosses, obtained incidentally while making 
general collections of phanerogams and ferns in Ecuador, is of course 
but a fraction of the moss flora that may be found in any favorable 
tropical region where the mountains reach heights far above snow¬ 
line. As will be seen, the greater number of species in the list are 
from the town of Huigra and vicinity, at about 9,000 feet elevation. 
Mosses often flourish in the tropics, however, from a few hundred feet 
above sea level to at least 16,000 or 17,000 feet, or nearly to the line 
of perpetual snow, and a collector able to give all his time to this one 
class of plants in a region where, from the same starting point, he 
might often make easy walking trips in a day to orange groves in one 
direction or to perpetual snows in the other, would soon find himself 
in possession of a wonderful variety of species. 

In this list, oddly enough, the 49 species are distributed among no 
fewer than 37 genera. The genus Campylopus is not represented at 
all, although it is widely distributed in ^uth America, some 21 
facies, for example, being already known from the neighboring 
coimtry of Venezuela. Fissidens, here represented by a single collec¬ 
tion, has 16 or more species in Venezuela, and MacromUrium about the 
same number. 

The collection numbers cited in parentheses below are those given 
by Dr. Rose. He was assisted by his son, George Rose, and A. 
Pachano. 


» Received October 11, 1®27. 
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Fibbidenb CB 1 BFU 8 Mont. 

Vicinity of Huigra, 9,000 ft., Sept. 4 f23060). 

Plmurochabte lutbola (Beach.) Thdr. 

Tnchostomum luteohm Beech. Prod. Biyol. Mex. 84. 1871. 

Vicinity of Cuenca, Sept. 17-24 (24038). 

Lbptodontiuu AcnTiroLmic Mitt. 

Cafiar, Sept. 16 (23661). 

Leptodontium LtrmjM (Tayl.) Hampe. 

Vicinity of Portovelo, Oct. 5-16 (24039). 

IiBPrODONTlTni BULFHXIBBUIC (C. M.) Mitt. 

Vicinity of Portovelo, Oct. 6-15 (24040). 

Tortola dxcolorans (Hampe) Mitt. 

Tixan, 9,200 ft., Aug. 23 (23636). 

Tobtula fichinchemsib (Tayl.) Mitt. 

Vicinity of Zaragura, Sept. 27 (23675). 

Tortola reflicata (Tayl.) Mitt. 

Vicinity of Huigra, Sept. 7 (23630, 23653, 23655). Vicinity of Cuenca, 
Sept. 17-24 (23670). 

Rhacouttbiom cbisfifilou (Tayl.) Jaeg. 

Vicinity of Loja, Sept. 29-0^. 3 (SM041). 

Orthotrichum fumobmb Mitt. 

Vicinity of Cuenca, Sept. 17-24 (24042). 

Macromitrlum huigreoBe, sp. nov. 

PseudoautoicouB. Male plants minute, scarcely 0.5 mm. hig}i, the flower 
compooed of about 8 ovate, acute to rather obtuoe, very manuUoee-celled 
leaves, crenulate on the border and partly costate, indoabg a few small 
antberidia. Fertile plants with creeping steniB and stout, erect branches 
mostly 1-2 cm. high; branch leaves crowded, 4-6.5 mm. long, appressed in 
the lower part when dry, the points spreading-flexuous, more or uw twisted 
and sometimes imdulate, long-lanceolate from a ali^tly narrowed base, 
plicate or keeled along the c(»ta, the marginB sli^tfy crenulate along the 
middle, the apiculate pomt serrulate, costa slentur, about 40ii wide near 
Uie baM, nearly or quite percurrent; cells of upper part of leaf mamillose on 
both Bides, the median scarcely elongate, about 6it wide by 6-9/1 long, in 
rows and somewhat furrowed between; basal cells much longer, with thick¬ 
ened and pitted walls often bearing prominent, scattered papiUae over the 
surface; perichaetial leaves much like those of the branches but broader and 
smooth m the basal part; seta 14-18 ram. long, very roufth throu^out and 
twisted in the upper part when dry; capsule ovate, ^ribb^ when «y, about 
2 mm. long without lid, with stomata in three rows at its base, the conical 
lid with erect beak a little over 1 mm. long; prepeiistome of several rows of 
rather large, pale cells; peristome double, the outer of blunt teeth, at first 
united nearly to tb^ir apex, the outer surface finely punctate; inner peristonoe 
paler, about the height of the outer, the basal membrane extendn^ about 
one-third up, the segments split into somewhat lanceolate, often irregular 
and curvine points; spores rouj^, 35-40 m m diameter; calyptra deeply flanired 
about the bue and bearing prominent but rather scattered hairs over its 
surface. 

Vicinity of Huigra, Ecuador, at 9,500 ft. elevation. Sept. 3,1918, J. N. dt 
Oeorge Boae 23646, type. 

This apparently undescribed species has much the appearance of M. 
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Figure A. MQCT<m\ir%um huigren9ef ep. nov. 

1. Fruiting plant, about natural aiae 9. Part of pediool showing papillae, 

2. Male plant, X 40. X 200. 

8 Capeule, X 8 10. Median cells of stem leaf, X 200. 

4. Calyptra, X 8. 11. Surface near base of leaf showing 

6. Stem leaf, X 8 papillae, X 200. 

e. Periobaetial leaf, X 8. 12. Leaf margm at base, X 200 

7. Apex of stem leaf, X 200 13 Part of peristome, X 160. 

8. Stoma, X 180. 
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proUferum Mitt., but the latter has a smooth pedicel. Except for the hairy 
calyptra it also somewhat resembles M. mbaeahrum Mitt. 

Fxtnaria calyescens SohwaeCT. 

Vicinity of Huigra, Aug. 16 ^3636). 

Mielichhoferia Lmoioii Hampe. 

Along railway, Ssssa to Cotopaxi, Oct. 26 (23684). 

ACIDODONTTXrM EXALTATUM SpiUCe. 

Vicinity of Huigra, at 6,000 ft. latitude, Aug. 18 (23634); 5,800 ft.. Sept. 3 
(23641); 8,r)00 ft., Sept. 2 (23647); 8,800 ft.. Sept. 4 (23649). 

Acidodontiuu beminebve Hook. & Wils. 

Vicinity of Huigra, at 8,000 ft. altitude. Sept. 4 (23646). 

BRTUM ABQENTEXm L. 

Vicinity of Cuenca, Sept. 17-24 (23666, 23673). Vicinity of Loja, Sept. 
29-Oct. 3 (23679). 

Bryuh Crvqeiu Hampe. 

Vicinity of Huigra, Sept. 6 (23652). 

Mnium tiiavuiTim C. M. 

Vicinity of Huigra, at 8,7(X) ft altitude. Sept. 7 (23648). 
PotiYTnicHADELPHUB AHisTATUB (Hampe) Mitt. 

Vicinity of Gumbo, Sept. 2.5 (23674). Zaragura, Sept. 27 (23677, 24044). 
PoGONATHM POLYCAKPUM (Sch.) BrOlh. 

Near Cafiar, Sept. 16 (24037). 

POLYTRICHUM ANTILLAKUM Rich. 

Vicinity of Azognes, Sept. 16 (23663) Vicinity of Cuenca, Sept. 17-24 
(23667). Along railway, Sasso to Cotopaxi, Oct. 28 (23683). Vicinity of 
Huigra, 5,500 ft. elevation, Aug. (236^18). 

Heiiwioia alhicanb (Web.) Lindb. 

Vicinity of Cuenca, Sept. 17-24 (24045). 

Rhacocabfub excibub (0. M.) Par. 

Vicmity of Ixija, Sept. 29-Oct. 3 (24002). 

PBioNonoN LUTEoviRENs (Tayl.) Mitt. 

Vicinity of Huigra, Oct. (24008,24013). 

Squamidiuu NiGHicAMB (Hook.) Broth. 

Vicmity of Huigra, Sept. (24046). 

Squamidium NiTiDUM (Sull.) Broth. 

Vicinity of Huigra, at 5,200 ft. elevation. Sept. 3 (23640). 

PiLOTRICHELLA HEXA8TICUA (SchwaCgT.) Jaeg. 

Vicinity of Huigra, Oct. (24000). 

Papillaria lUPONDEBOSA (Tayl.) Broth. 

Vicinity of Huigra, Oct. (^11). 

Flortbundaria TENUI 881 UA (Hook. & Wils.) Broth. 

Vicinity of Huigra, Sept. (24047). 

LiNDiQiA AcicuLATA (Tayl.) Jaeg. 

Vicinity of Ayapamba, ()ct. 15 (24048). 

Meteobiopsib fatula (Bw.) Broth. 

Vicinity of Cuenca, Sept. 17-24 (24050). Vicinity of Huigra, Oct. (24049). 
Neckeba Jamesoni Tayl. 

Vicinity of Huigra, Aug. (23656); Sept. 11 (24051); Oct. (24001). 
Porotrichuh Korthalbianum (Ds. & Mb.) Mitt. 

Vicmity of Huigra, Oot. (24004). 

PonoTRicHUM LONUIROSTRUU (Hook.) Mitt. 

Vicinity of Huigra, Oct. (24003). 
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POROTRICHUU BTRIATUU MJitt. 

Vicinity of HuiRra, at 9,000 ft. altitude, Sept. 7 (23651); Oct. (24006, 
24014). 

Entodon Beyricuii (Schwaegr.) C. M. 

Vicinity of Huigra, Aug. 16 (23631). 

Ertturodontiuu LONGiBETUM (Hook.) Par. 

Vicinity of Huigra, Sept. (23668.) Vicinity of Cuenca, Sept. 17-24 
(23668). 

Rozea Roaeorunii sp. nov. 

Autoicoua, the male flowers on the stem often near the base of the pedicel, 
about 0.2 mm. long, and consisting of pale, ecostate, ovate, lanecolate- 
pointed, nearly or quite entire leaves enclosing 6-8 anthendia. Plants in 
rather loose, tnin cushions, with procumbent, slightly branching stems and 
distant, irregular branches, the latter mostly less than 1 cm. Tong; leaves 
rather cymbiform, scarcely pheate or recurved on the margins, narrowly 
ovate, acutely pomted and entire or minutely scmilate in the upper part, 
with costa vanishmg near or a little alx>vc the middle of leaf; stem leaves 
2-3 mm. long, somewhat sccund and spreading, those of the branches a httle 
smaller, nearly erect and rather closely imbricate when dry, somewhat spread¬ 
ing when moist; leaf-cells smooth, elongate, except the basal, tlie median 
alwut 0/i wide and up to 60/x long, slightly sinuous, with rounded ends and 
thin wails; the basal cells nearly square or transversely elongate, extendmg 
to the costa and upward for a distance of 15-25 cells in the margin, pen- 
chactial leaves mostly entire, broadly lanceolate, with a pale, short costa, 
the inner a little shorter or sometimes longer than those of the stem; seta 
dark red, about 15 mm. long, capsule oblong to oblong-cyhndnc, 1 5-2 mm. 
long with the conical hd, the exothecal cells very irregular, more or less 
elongate, with thick wails, the stomata in I or 2 rows at the base, annulus 
none, periafome double, the teeth cross-stnnte on the outer face below, some¬ 
what obhquely striate near the middle and papillose above, segments of inner 
penstome finely papillose, from a basilar membrane nearly one-third the 
height of the teeth, narrowly lanceolate fi-om a brood base, not or very 
sliditly split along the keel, often rather irregular, mostly a little more than 
hem the height of the teeth and without cilia, spores minutely punctate, up 
to 2Sfi in diameter. 

Vicimty of Huigra, Ecuador, Sept. 12, 1918, J. N. & George Rose 23657, 
type. 

Ctclodictton albicans (Sw.) Broth. 

Vicimty of Huigra, Aug. (24052). 

Hookebiopsis adunca (Mitt.) Jaeg. 

Vicinity of (Duenca, Sept. 17-24 (24053). 

LePIDOPILUM INTERUEOIUM (C. M.) Mitt. 

On bamboo, vicinity of Huigra, Sept. 13 (23650). 

RnACOPiLuu TOMENTOBTJM (Sw.) Brid. 

Vicinity of Hmgra, Aug. (23632); Oct. (24007). 

Leskea ORAciLUBiA Tayl. 

Vicinity of Chienoa, Sept. 17-24 (23669). 

Rauia PLUVARIA (Mitt.) Broth. 

Vicinity of Huigra, Sept. (24054). 

ThUIDIUM BRABIL1EN8B Mitt. 

Vicinity of Portovelo,Oct. 6-15 (24055). 
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Figure B Rogea Ro9$orum, ap. nov. 


1. Planti about natural sUe. 

2, 3. Upper and lower stem loaves, 

X 12. 

4. Inner periohaetlal leaf, X 12 

5. Male flower, X 12. 

6. Apex of stem leaf, X 300. 


7. Part of leaf base, X 300. 

8. Capsule, X 18. 

9. Median cells of leaf, X 900. 

10. Median cells of capsule, X 300. 

11. Stoma, X 200. 

13. Part of peristome, X 160. 
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TUUIDIUM CTLINDRACEUM Mitt. 

Yidnity of Huignt, Sept. 7 (24057). Without special locality or date 
(24006). 

ThUIDIUM FSKUnANUM Mitt. • 

Vicinity of Portovelo, Oct. 6-15 (23680). 

MiTrsNOTHAMNruM ANDicoTiA (Hook.) Card. 

Vicinity of Huigra, Oct. (24012). 

Mxttbnothaunixtm bbptanb (Sw.) Card. 

Vicinity of Huigra, Aug. (24058). 

BOTANY.— On a amall collection of pteridophytes from the province 
of Kansu, Chinas Carl Christenson, Botanisk Museum, 
Copenhagen. 

Although the fern flora of the southwestern provinces of China is 
now comparatively well known, very few species have been recorded 
hitherto from certain other provinces, notably Shan-si and Kansu. 
From the latter large province, which lies in the northwestern comer 
of China proper, the National Geographic Society’s Central China 
Ebcpedition, under the direction of F. R. Wulsin, has brought home a 
small collection of ferns gathered by Mr. R. C. Ching in 1923, which 
Dr. William R. Maxon, Associate Curator of the U. S. National 
Herbarium, has sent me for identification. The collection contains 
barely a score of species, but is nevertheless very interesting, owing 
to the fact that here, so far to the north, we still find the same mixture 
of different regional elements that is noted in the southern provinces. 
As might be expected, the northern types (nine species) are in a 
majority; but not less thmi six species are of southern relationship, 
one or two of them (Drynaria, Polypodium) being nearly tropical; five 
species are common Central East Asiatic fonns; and two (Athyrium 
and Adiantum pedatum) are common to North America and eastern 
Asia. 

The list of species is as follows, the new species being described at 
the end: 

WOODSU OLABELLA R. Br. 

La Chang K’ou, near Sining; alt. 3060 m.; in shaded, very moist pockets of 
slopes (612). 

WOODBIA LANOSA HOOk. 

La Chang K’ou, near Sining; alt. 3(X)0 m.; common in crevices of duded 
clifib by a stream (630). 

WooDBiA NACBOSPOBA C. Cbr. & Maxon, sp. nov. 

Gargaonar, south of Old Taochow; alt. 3720 m.; crevices of rocky cliff, in a 
gorge; rare (906). 


* Reaeived Ootober 5, 1037 
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OrsTOPTERia FRAOiLiB (L.) Bernh. 

Laa Ze Cheon K’ou, near Sming; alt. 2650 m.; ahady cliffa; not conunon 
(692). 

Ctstopteris kanbuana C. Chr., ap. nov. 

La Chang-K’ou, near Sining; alt. 3060 m.; on densely shaded rocky cliff 
by a stream (631). 

Cystopteris MONTANA (Lam.) Bomh. 

Ta Hwa, near Pingfan; alt. 2940 m., common, under trees (553). Near 
Pingfan; alt. 2610 m.; common on moist, shaded diffs (572). 

Drtoftebis BARBioiintA (Ilook.) Kuntse. 

La Chang K’ou, near Sming; alt. 2910 m.; common on shaded rocky cliffs 
by a stream (635). 

Dbtopterib Giraldii (Christ) C. Chr., sp. nov. 

Hsia Mo K’ou, near Lichen; alt. 2070 m.; common under trees (382). 
Dhtopteris Linnabana C. Chr., var. lonqula Christ. 

Near Pingfan; alt. 2610 n>.; common under trees, or on diadcd moist rocky 
cliffs (573). 

Dryoptehis Robertiana (Hoffm.) C. Chr. 

Oargannar, south of Old Taochow; alt. 3720 m.,‘ in forest, at the foot of 
rocl^ cliffs; common (901). 

POLYBTICHUM SHENSIENBB Chnst. 

Ta Hwa, near Pingfan; alt. 3210 m.*, under bushes, m thin shade (518). 
La Chang K’ou, near Sining; alt. 3060 m.; shaded baso of large rock on an 
exposed slope (609). 

PoLYBTicmiM SHENSIENBB Christ, var. tbnerifrons C. Chr. 

Archuen, south of Choni; alt. 4050 m.; common, in fir forest (979). 
Asplenixtm Sarelii Hook. 

Vicinity of Lichen, alt. 1860 m.; on shaded rocky cliff (307) 

Atuyrium acrostighoides (Sw.) Diels. 

Gareannar, south of Old Taochow; alt. 4050 m.; mossy floor of dense 
firanaspruceforest;common (907). 

Aoiantuu Robokowskii Maxim. 

Gargannar, south of Old Taochow, alt. 3780 m.; on rocky cliff, in forest; 
common (902). 

Adiantitm venustum Don. 

Lan Ze Cheon K’ou, near Sining; eJt. 2610 m.; large dense colonies in very 
moist forest (587). 

Adiantum pedatum L. var. glaucinuh Christ. 

Hsia Mo K’ou, near Lichen; alt, 1950 m.; in dense forest (326). 
Cheilantues aroentba (Gmel.) Kunze. 

Lan Ze Cheon K’ou, near Sining; alt. 2610 m.; on a shaded rocky diff 
(697). 

Crtptoobamhe Stelleri (Gmel) Prantl. 

La Chang K’ou, near Sining; alt 3(X)0 m.; moist crevices of shaded rock* 
slopes; common (614). 

Polypodtum clathratum Clarke. 

Near I^gfan; alt. 2610 m.; rooky crevice of shaded cliff, in moist gorge; 
common (571). Gargannar, south of Old Taochow; alt. 3750 m.; common on 
rooky cliffs in forest (903). 

Drtnaria sinica Diels. 

Moist exposed foothills, near Pingfan; alt. 2460 m.; forming dense carpet; 
common (481). 
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Vicinity of Ningaia; alt. 1770 m.; common along mountain Btreama (204). 

Woodaia macrospoim C. Chr. & Maxon, sp. nov. 

Bliizome suberect, stout, 2-3 cm. long, 1-1.5 cm. thick, becoming multi- 
cipital, densely clothed with thin, yellowSh brown, lanceolate-subulate scales. 
Fronds numerous, laxly ascending, 8-15 cm. long, the stipes 2-8 cm long, 
slender, dull 3rellowifih, scantily clothed with lax Imcar-subulate scales, these 
smaller upwakl, extending throu^out the rachis, intemuxed with long and 
short septate hairs; blades lance-oblong, shghtly or not reduced at base, 
obtuse at apex, 0-9 cm. long, 2-2.5 cm. broad, pinnate, terminating abruptly 
in a Buboonform pinna, thin-herbaceous, delicately flaccid-hairy t&oughout, 
with shorter hairs intermixed; pinnae 6-8 pairs below the terminal one, 
Bubequal, 10-13 mm. long, 5-8 mm. broad, nearly horizontal, alternate to 
Bubopposite, sessile, ovat^blong, subeqmJly truncate-cordate at base, 
broa^y rounded at apex, crenatc; veins evident, once or twice forked; son 
large, uniscrial, medial; sporangia with a few flaccid hairs intermixed, large, 
globose, with a thick annulus, the spores very large (about 60m m diameter, 
nearly black, globose, in lateral view coarsely vcrrucose, i.e., the oxosponum 
furnished with reticulate crests. 

Gargannar, south of Old Taochow; alt. 3720 m.; crevices of rocky olifl, 
in gorge; rare, August 29, 1923, R, C, Ching 906. 

In general habit somewhat resembling Woodsta Rostkornit Diels (W, 
Delavayt Christ), which, however, is much more hairy and has the blade 
narrowed gradually downward, the apiex pinnatifld. Otherwise our new 
species seems very unlike all other members of the genus, being especially 
remarkable for its impan-pinnate blade, large sporangia, and large black 
spores. The spores of W, Andersom Christ, though similar, are scarcely 
vemicose, and that species is otherwise very different 

C 3 rstopteri 8 konsuana C. Chr., sp. nov 

Khizome short-creeping, slender, 2-4 cm. long, about I mm. thick, floxuous, 
branched, veiy scantily paleaceous Fronds several, borne 2-5 mm. apart, 
laxly asoondu^, 8-16 cm. long, the stipes capillary, castaneous, nearly or 
quite as long as the blades, with a few thin scales at base, glabrous; blades 
Iwoeolate, loug-ocummatc to a subcaudate apex, 4-^ cm. long, 1 3-2 cm. 
broad below the middle, bipinnate, thm-herbaceous, glabrous; pinnae in 6 or 7 
well-developed pairs below the pmnatifid apex, the lower ones at distances 
of 1-1.5 cm. apart, short-petiolulate, subopposite, 1 cm. long or less, deltoid, 
inequilateral at base, the costae wmged; pinnules 1-3 pairs below the pm¬ 
natifid apex, the distal basal one much the largest, toothed, with the teeth 
cleft; veins raised beneath, pinnate in the larger segments, forked m the 
smaller ones, r unning out to the extreme sinus of the cmarginations, these 
usually bordered by 2 unequal teeth; sori medial or inframedial; indusium 
ovate, entire, brown, persistent; spores immature. 

La Chang K’ou, near Sining; alt. 3060 m.; on densely shaded rocky cliff, 
by a stream; R, C. Ching 631. 

In several respects the present species is similar to small forms of C. fragiUSt 
from which it differs in its distmctly unequal-sided pinnae and raised vems, 
and especially by the termination of the veins; these run mvanably to the 
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actual ainuB of emarginationa, whereaB in C. fragtUa thi^ ton out to tine tip 
of the teeth. In C. ng%a (L.) Deer, also the veuu run to marpnal alnuBeB, 
but from this species C. kansuana is readily distinguished by its smaller Bin 
and leas incised blades, and espocudly by its acroscopio basal pinnuks, the 
pinnae being strongly inequilateral at base (the produced upper base trun¬ 
cate, the lower ouneate). C. kanauana finds a closer ally in C. Mmni 
Brause, from Yunnan, which has similarly unequal-sided pinnae with the 
veins running to emarginationa, but that is a much larger plant, with stipe 
more than 20 cm. long and tnpinnatifid blades. 

Diyopterls (Eudxyopterls) Olmldil (Christ) C. Chr., sp. nov. 

Aapidium filtxtnaa vat. Gtraldii Christ. Nuov. Giom. Bot. Ital. n. s. 4 : 

94. 1897. 

Hhisome probably erect or oblique. Fronds subereot, up to 75 om. long 
or more; stipe stramineous, up to 85 cm. long, rather freely but dedduoudy 
paleaceous, the scales thin, ^e brown, narrowly lanceolate; blade broadly 
deltoid-ovate, about 40 cm. long and broad, bipinnate-pinnatifid, herbaceous, 
pale green, devoid of hairs, the rachis stramineous, glabrous, but more or less 
pale^ouB by soft pale lanceolate-linear scales; pinnae about 10 pairs, all^ 
nate, Uie ba^ ones often a little shorter than the following, their lower side 
not or very slightly produced; largest pinnae about 20 cm. long, 0 cm. broad, 
petiolate (1 cm.), acuminate, unequal at base, the distal basal pinnule being 
somewhat elongate, the proximal one roneralljr much shortened; pinnules 
12-15 pairs, alternate, the larger ones short-petiolate, the upper sessile and 
decurrent (costae sometimes alate to the base), inequilateral at base, narrowly 
deltoid, acuminate, about 4 cm. long, 1 om. broad or more, pinnatifid two- 
thirds or three-fourths the distance to the costa, or the larmr ones of the lower 
pinnae near piimate; segments close, oblique, oblong, ending in 4-6 unequal, 
sharp, often apinulose, falcate teeth; distal basal segment as a somewhat 
elongate, the pronmal one oblique, often much shortened; veins pinnate in 
the lobes, the ultimate ones simple, tenninatmg in a bydathode at the base 
of the teeth; son borne on the middle of the anterior basal veinlets of the 
segments, solitary or the larmr segments bearing 3-6; indusia reniform, about 
1 mm. broad, persistent, glabrous, the marginB sUg^tiy erose. 

Kansu: Hsia Mo K’ou, near lichen; alt. 2070 m.; common under trees; 
July 8,1923; R. C. Chxng 382. 

Shen-bi: Many oolle^ons, Qiroldi (reported by Christ, loc. dt.); also 
Pwdom 67. 

Shan-bi: Several localities, Harry Smith 5M2, 6384,6636,7621. 

Sse-Chuan: Harry Smith 470^. 

This species, which evidently is common in the mountains of Central 
China, is most distinct, but has been referred to various species. Kumeroua 
specimens collected in Shen-si Province by Giraldi, which are quite identical 
with those from Kansu and Shan-ei Provinces, were regarded by Christ as a 
variety of D, fiUxmaa; and I myself have referred with doubt certain material* 
from Shen-si to D. marginaia (Wall.) Christ, and to the same species other 
specimens^ from northern Sse-chuan which differ somewhat from D. OirdUHi 

< Bot. Oaa. U: 833 1911. 

* Med. Bot. TrSdgftrd, Ofltaborg 1: 61. 
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in their smaller eori and more acuminate aegmente, with shorter teeth, but 
are otherwise identical. From all the allies of D. fiUxmaB with more divided 
blades (D. tnarginaia, D, fructuosa, and others) D. Girvidii differs, however, 
very distinctly in its unequal-sided secondary pinnules. In this character it 
resembles D. sparto (Ham.) Kuntie, and it is in my opinion a member of the 
small group of which that is the best known species. D. aparaa differs widely 
from D. Oinidii in its much thicker texture and m having the teeth not 
nearly so sharp. 

To this group belong also D. Sabaei (Fr. & Sav.) C. Chr. and D. sub- 
tripinnata (Miq.) Kuntie, these, perhaps, forms of a single species which 
may inohido also D. gymnophyUa (Baker) C Chr., and I think several (ISiincso 
specimens of D. Oiraldii have actually been referred to D. Sabaei. That 
species differs in its smaller size and broad deltoid blades, with strongly 
basiscopic pinnae. 

There romains yet to compare the new spooies with D. laeta (Komarov) 
C. Chr., which is unknown to me. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 

SOCIETIES 

PHILOSOPHICAL SOCIETY 
95(}ni MRBTINO 

The 956th meeting was held at the Cosmos Club April 17,1927. 

Program: Crkgory Bbkit: Wave meehantce. 

967tIT MBGTINa 

The 957th meeting was held at the Cosmos Club April 30,1927. 

Program: Howard S. Rappleye’ Some '*fool proof" checks on eomputa~ 
tiane. A short discussion of various method of checking certain typi» of 
calculations and their value in freeing the computation from blundeis or 
mistakes of considerable size rather than checking absolutely the last figure 
of the result. 

The idea was emphasized that a check computation which arrived at the 
final result by a route or method differing as widely as possible from that 
followed or um in the original calculation was most apt to render the com¬ 
putation free from "busts ’’ Several examples of somewhat unusual checking 
m^hods were dven. 

A method of checking the computation of the observed seconds in observa¬ 
tions taten with a direraon theodohte was explained in detail as an example 
of the type of check whi^ varies so widely from the original computation as 
to be a fair example of a "fool-proof" check. 

P. Hionxbt: The thermal expaneum of graphite. (Tech. Pi^.'Bur. Stand. 
21: 223-230. 1927.) 

C. H. Mhtiibb and M. S. Van Dtshn: The vapor pressure <d Uguid carbon 
diokide. The vapor pressure of carbon dioxide was observed from the triple 
point (—60.60'’C.)'to the critical point (-t-31 ]*’C.). The results are based 
on observations of three samidee which were in contact only with glass and 
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menmry. Observations were made on five samples in metal oontainen but, 
because of unsatisfactory experimental conditiona, the results obtained with 
these samples were given no wei^t in selecting the final values for the vapor 
pressure. 

The material was prepared from pure sodium bioaibonate and pure sul¬ 
phuric acid, and was punfi^ by fractional sublimations and distillations. 

Measurements of ^ triple point pressure (5.113 atmos.) were made, and 
the triple point temperature was calculated from an equation which represents 
t^ vapor pressure measurements. 

Observations of the critical temperature (SLl^C.) and its corresponding 
pressure (72 95 atmos.) wore also made. 

A six constant equation was used to represent the results. It is believed 
that the vtdues calculated from this equation are not in error by more than 1 
part in 3(X)0. 

Ihe results were compared with those of previous observers. 

Tables were published which give the vapor pressure in atmosj^eres or 
millimeters of mercury for each degree Centigrade and in pounds per square 
in<^ for each degree Fahrenheit. 


Q58tH MEBTlNa 

The 058th meeting was held at the Cosmos Club May 14, 1027. 

Program: Oscar 8. Adams: The readjustment of the wedem tnangvlidum 
net. During the past fifty years the first-order tiiangulation in the West 
has been gr^ually extendi until now the total length of arcs is about twelve 
or thirteen thousand miles, or enough to reach half way around the cartli at 
the equator. The earUer Mjustments were made in separate sections as the 
work was finished and any loop closures that develops were adjusted into 
the last arc of the loop. To correct this obviously unjustifiable procedure, 
Major William Bowie, Chief of the Division of Geod^ of the U. S. Coast and 
Geodetic Survey, early in 1924 devised a method of adjusment by the use of 
junction points and mtermediate sections of arcs so that these closures could 
be distributed throughout the whole network and no section would be re¬ 
quired to absorb an undue amount of the closures. By the use of the Linplace 
aximuths in the adjustments of the sections, the resulting closures of circuits 
have been reduced considerably from what were found when no such con¬ 
ditions were introduced. In the total number of loops that were adjusted, 
the laiiiest closure is 31 feet in 050 miles, which amounts to about ten paces 
in a distance equal to that from Washington to Kansas City. Only two loop 
closures were greater than one part in 2(X),000 and the mean of all the closures 
was about one p^ in 450,(X)0. The closure around the entire outer boundary 
is 33 feet, in a distance of 5300 miles, or approximately one part in 842,(XN). 

N. H. Heck: TnlematioiuU attack on the earthquake problem. From time to 
time there have been discussions on seismology before the Society, but the 
intemationBl background has never been presented. 

The important contribution of Ehirope was discussed at considerable 
length. 

Great Britain was the first to establish throuj^out the earth scismological 
stations with photographically-recording instruments and was among the 
first to study wave transmission and ii^tify the various phases. Accord¬ 
ingly, this country is responsible for the long series of tables of epicenters of 
earthquakes from 1899 to the present, thouidi since 1917 the International 
Seismological Summary has been prepared in Great Britain under the auspices 
of the International Cmdetio and Qeophysioal Union. 
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The OermonB have used visible-recording seismogn^dia of great Tnujw to 
eliminate the effoot of friction. Important contributions from this country 
include mathematical studies and identification of phases resulting from 
reflection and refraction, also identification of surfaces of discontinuity and 
study of depth of focus. Preparation of travel-time curves and tables has 
been an uni^rtant contribution. 

The conception of a 60 km. layer teneath the continents is due to the work 
of the two Mohorovicios in Jugoslavia. 

A very important Russian contribution was the Galitsin instrument, 
which m spite of certain difficulties is probably one of the best and most 
sensitive seismographs in existence todav. Galitzm himself contributed on 
important treatise on transmission of elastic waves and the theory of the 
seismograph. French, Spanish and Italian contributions were cUscussed. 

Accordmgly, the European attack on the earthquake problem is chiefly 
from the mathematical and physical viewpoint. The study has been aided 
by the relative mfrequency of earthquakes, but also handicapped by the 
comparative lack of data recorded as compart to other countries. 

Coming to Asia, the Dutch East Indies have contributed by showing that 
submarine geology can be studied by means of seismopaph investigations. 

To supplement existing impressions of the great cu^tniction in Japw 
accompanying the earthquake of September 1, 1023, a number of special 
instances were given as to the disturbances of activities of all sorts. In¬ 
stances included complete destruction of the Hydrographic Ofiico, the land 
Office, partial destruction of the Imperial University at Tokyo, change in 
Sagami Bay resulting from the rai^ shore and effect of huid slides. A 
number of lantern slides depictmg earth damaro were shown. 

The Japanese are placing considerable confidence in scientific investigation. 
They arc replacing their undamped with damp^ instruments and have 
Golitzin instruments m Tokyo, l^ey have a special apparatus for recording 
very lon^ waves. 

"fhe situation in the rest of Asia, in Afnca, and the American contmonts 
south of the United States was discussed, as well as Australia and the South 
Pacific. 

In Canada, Dr. IGots contributed important travebtimo tables and an 
important investigation is going on at present. 

In the United States, an early start was made with an American first 
suggesting the use of dampmg. However, the work failed to catch the 
imagination of the people and only moderate progress, scarcely worthy of this 
country, has been made. Recently the jomt investigations in Califomia by 
the Carnegie Institution of Washmgton, government bureaus, universities, 
and business institutions; the reorganization of the Jesuit Scismological 
Association and the installation of new instruments, adoption of improved 
methods and preparation of travel-time tables; the progress of the Coast and 
Goodotio Survey, which includes improved instruments in Porto Rico, Hawau, 
and Alaska, os well as in certam places in the Umted States, all point to 
renewed activity in the subject which is likely to lead to important results. 
The Coast and Geodetic Survey is also prepwing a quarterly report giving all 
earthquake sbocks felt or recorded in the United States. 

To a certain extent this (pxiwth may be trusted to continue, and the sug¬ 
gestion is made that physicists will find in this field ample opportumties for 
mvesti^tion and worth-while work which is contributi^ to the interests of 
humamty. 
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' OSOra nsTiNO 

The 950th meeting was held at the Coemoe C9ub, May 28,1027. 

Proqram: S. Craooe: The thermal properftea of pAroileum otb. 

G. R. WaIte and H. U. Sverdrup: Pr^'mtnory naU on the dectromoUve 
forces possibly prodvioed hy the earth^s rotating magneHcjiel^ and on ihe observed 
dturndl varM&n of the atmospheric potential m^uMent, first pipt of the 
paper containB a formal computation of the eleotroinotive forces which would 
be induced, upon certain hypotheses, at the magnetic poles of the earth on 
account of the rotation of its magnetic field. Supposing that these electro¬ 
motive forces act upon charged particles entering tne upper atmosphere and 
coming from the sun, it is possible to compute an inoommg ''current.’' Tlie 
prinoi^ assumptions are: (1) That charged particles of a given sign are 
accelerated towards the earth when the electromotive forces have certain 
directions referred to the relative position of sun and earth, and (2) that the 
effect is of equal magnitude along the three rectangular asces. Hie ''current" 
thus computed shows a diurnal variation and annual variations of phase- 
angle and of amplitude which are in remarkable agreement with correspond¬ 
ing variations of the atmospheric potential-gradient as actually determined 
from observations made at sea by the Carnegie, in the Arctic by the Maude 
expenditions, and at certain land stations. This agreement appoaro to be 
too good to be accidental; it is difficult, however, to develop a physical basis 
to explain, entirely satisfactorily, more than a quantitative relationship 
between the two phenomena. 

H. E. Mkrwin, Recording Seerdary, 

SCIENTIFIC NOTES AND NEWS 

Prof H. N. Russell of Princeton University gave a talk at the Bureau 
of Standards on November 4, on The structure of the elements of the iron group. 

J. W. h'RENCH, Technical Director of Barr & Stroud, Ltd., manufacturers 
of militaiy optical instruments, Glasgow, lectured on Optical glass at the 
Bureau of Stwdards on October 15. 

The grasses collected on the South Atlantic Expedition, 1923-1020, of the 
Cleveland Museum of Natural History, exploring schooner blossou under 
the oomniand of George Fmlay Simmons, have b^n sent to the Grass Her- 
banuin for study. Fxoept for a few from Senegal the grasses were all col¬ 
lected on islands on both sides of the Atlantic. While the collection is not 
largo there are many species not before recorded from Ascension, St. Helena, 
South Trinidad, Fernando Naronha^ and the Cape Verde group. A complete 
set 18 deposited in the Grass Herbarium. 

The American Ornithologists’ Union held its annual meeting at the National 
Museum November 14 to 17. The officers for the vear 1926-1027 were: 
Alexander Wetmoro, Assistant Socrotaiy of the Smithsonian Institution in 
charge of the National Museum, President; T. S. Palmer and W. L, MoAtee, 
of the Biological Survey, Socrotaiy and Treasurer. An account of the meet¬ 
ing will be' published in a later number of the Journal. 
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GEOLOGY.— A recent collection of late Pliocene invertehratea from the 
headrJwaters of the Amazon.* Julia Gardner, U. S. Geological 
Survey. 

Through the courtesy of Dr. Joseph T. Singewald, Jr., a collection 
of late Tertiary fossil invertebrates, chiefly Mollusca, mode from 
deposits along the Peruvian head-waters of the Amazon during 
the field season of 1925, has been sent to the U. S. Geological 
Survey for examination. More than fifty years ago, in December, 
1867, a siinilar fauna was collected at Pebas, in the same region, by 
James Orton, at that time the head of the Department of Geology 
at Vassar College. Prof^sor Orton spent only a few hours at Pebas, 
but later and more extensive collections were made by Mr. Hauxwell, 
a naturalist of long residence in the Amazon Valley. Field observa¬ 
tions were also mode by Dr. Charles Frederick Hartt, who first went 
to Brazil as a member of Agassiz’s staff on the Thayer expedition and 
later was appointed chief of Dom Pedro’s Geologiral Commission. 
The Mollusca collected during these early explorations were distributed 
internationally and reports were made in scientific journals of the 
United States, England, and Austria and, very much later, of Brazil. 
The fauna was involved in questions of unusual interest—the age; 
the nature of the environment, whether dominantly fresh water, brack¬ 
ish, or marine; and the bearing of the deposits upon Agassiz’s theory, 
later discarded, of the glacial origin of the Amazon valley. Gabb* con¬ 
sidered the fauna ’^marine or perhaps rather a brackish water fauna” 
but did not commit himself upon the age further than the observation 

' Received November 3, 1027. 

* W M. Qabb, Deaenptxons of foanla from the day depoetle of the Upper Amoeoa 
Am. Joum. Conch 4:107-300. pi. 18, f. l-e. 1800. 

W 
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that the retention of the color markings of Neritma "would pmnt to a 
very recent era." Conrad* believed the age "not later than Tertiary" 
and the biota either fresh or braohish but certainly not marine. He 
also observed that the condition of preservation of the double valves 
precluded the pc^bility of transportation for any distance from the 
spot in which the animal lived and died. Woodward* did not greatly 
concern himself with the age further than assigning the fauna to the 
Tertiary, but he refuted Agassis’s theory of the glacial origin of the 
deposits both by his own observations and by a communication from 
Professor Orton to the effect that "the perfect preservation of the 
most delicate parts, some specimens retaining even the epidermis, 
shows a quiet lake or estuary," and “that there certainly are no indica¬ 
tions of a grinding glacier.” Woodward was convinced of the estua¬ 
rine ecology of the fauna and believed that the raised beaches observed 
by Darwin near the mouth of the Rio Plata and packed with Azara 
labiaia d’Orbigny fumisb an almost perfect analogy. Boettger* 
thought the Pebas deposits represented the old delta of the Marafion, 
and that in the depth and extent of the old delta we have a geolo^c 
chronometer. He concluded that the Pebas was an interior fauna 
living at the mouth of the Marafion during Oligocene or possibly even 
Eocene times. He further observed that the extreme variability of the 
few but abundant species is characteristic of all interior faunas. Bar¬ 
rington Brown,* while engaged in geological work for the Amazon 
Steam Navigation Company, traced the Pebas beds as far down as 
SSo Paulo, 150 miles below the Peruvian boundary and more than 
double that number below Pebas. He found them, too, 50 miles up 
from the mouth of the Javary, the stream entering the Maraifion, os 
the Amazon is commonly known in that area, from the south and 
west and forming the boundary line between Peru and Brazil. He 
gave several sections, all of them indicating more or less clearly an 
interfingering series of blue clays and lignites, the clays commonly 
fossiliferous, the clay-lignite series overlain commonly to a coiunder- 
able thickness by a mottled grey and red clay, the "Drift" of Agasuz. 
The fauna, collected at Canama, on the Javary, was studied by 

* T A Conrad, Detcrxpiiona of new fonnl shells of the Upper Amazon Am Joum 

Conch 6: 102-108 pi 10, 11; f, 1, 1871 

* Henry Woodward, The Terlxary shells of the Amazon Valley Ann. Mag. Nat. 
Hiat (4) 7: 50>^; lOMOO 1871 

* OflXAA Bobttqsb, Ike Tertidr/auna von Pebas am oberen Maranon, Kaia —^kdn 
geol. Reiobaanst, Jahrb 88: 485-^604 pi, 15-14* 1878 

* C. Barrington Brown, On the Tertiary eiepostU on the Solimdes and Javary Rivers 
in BrasiL Quart. Joiim. Gml. Boo. London S6: 76-81. 1870. 
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Etheridge/ who oonsidered it Tertiary, freeh water, estuarine, possibly 
in part marine, and inferred from it a westward extension of the sea 
1500 to 2000 miles west of the present debouchure of the Amason. 
The Chara seeds common in the lignite are apparently referable to a 
genus widely distributed in stagnant, fresh, and brackish water. The 
excellent state of preservation of the wood, some of it only slightly 
altered, and the occasional coating of the woody parts of the surfaces 
with iron pyrites was noted by Barrington Brown. Interest in the 
Pebas fauna lapsed after 1879, but has been recently revived because 
of the economic possibilities, both in lignite and in the possible oc- 
currenoe of petrolemn. In 1024, De Oliveira Roxo* reprinted the 
figures and much of the text of the papers by Gabb, Etheridge, and 
Woodward and described two new species, one a Planorhia, the other 
assigned to Pupura, a marine genus. The figure is not convincing, 
however, and too much weight should not be given to the detennina- 
tion. He doubtless reflected, however, the consensus of later opinion 
when he deduced a comparatively late age for the fauna, the upper 
Pliocene. 

The Singewald collections were made at the classic Pebas locality 
and from a munber of other outcrops on the Maraflon and Napo Rivers 
from which the series had not been previously reported. This ^ves a 
possible area of outcrop extending from above Iqmtos, Peru, to Sio 
Paulo, Brazil, some 400 to 500 miles along the Maraflon; some 50 miles 
up the Napo, which enters the Maraflon from the north; and an almost 
eq\ial distance up the Javary, which enters it from the south. The 
series of fine grained clays and lignites through which the Maraflon 
cuts its channel from Iquitos to Sflo Paulo is apparently similar to that 
reported along the front of the Andes from Peru, through Bolivia and 
well down into the Argentine. 

Both the sediments and the state of preservation of the fauna— 
especially the common occurrence of the locked double valves of 
Aniaothyria —indicate deposition in very quiet water. In some of the 
deposits there was not ody no rapid movement but not even sufficient 
circiilation to carry off the decaying animal matter, and the shale and 
its contained fauna present the characteristic features of the ‘^black 

^ R. EmjUDaB^ Notea on the Mollnaca collected by C, BarringUm Brotmt Eaq , from 
the Teritary deposiia of Solimdes and Javary Rwere^ Braeil Quart Joum Qeol Soo 
London S6; 82-88 7 1879 

*M G DE Oliveiba Roxo, Contribuigtio a paleontoloyia do Valle do AmoMonae. 
Serv Qeol Min Braail, Dol 11: l-«2. 1924. 
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shale" described by Qoldman*—a blue black shale heavily impregnated 
with iron pyrites and carrying a few but very abundant dqiauperate 
qiecies. t%uoh deposits are particularly characteristic of the mouths 
of rivers, where precipitation of suspended matter is suddenly ac¬ 
celerated not only by the loss of current velocity but also by the ad¬ 
ditional deposition induced by the salt water, particularly the floccula¬ 
tion of the organic matter. 

The entire Pebas fauna includes less than a score of qiecies, most of 
them adaptable to either fresh or braokidi water. One member of the 
P<Aamides group, described under the name Cerithium coronatum 
Etheridge, is not known to pienetrate the upper courses of the rivers. 
Abundant small gastropods are referable to a group which favors the 
river just above the mouth. Cypria sp., the common fresh water oe- 
tracod, is present in considerable numbers. The most abundant and 
by far the most characteristic group, Aniaothyris, a non-marine bivalve 
related to Corbula, has not been recognised in the Recent waters but 
finds a close analogue in Azara Idbiata d’Orbigny, abundant at the 
mouth of the Rio de la Plata. Darwin observed this species not only 
near Montevideo but also near San Pedro on the Parana, about 100 
miles in an air line above Ruenos Aires, where he noted vast numbers 
of Atara labiata packing the loose sands some 100 feet above the river 
bed. Mingled with the Asara of Montevideo, however, are numerous 
littoral species of which there is no trace in the Pebas fauna. Though 
the greater number of the Pebas species suggest the proximity of salt 
water, it does not seem probable that the Atlantic Ocean washed the 
foothills of the Andes so late as the Upper Pliocene. Even today the 
Amazon River suggests a series of inland lakes and this was probably 
true in the late Tertiary not only of the Amazon drainage but also of 
rivers to the south. The Andean streams must already have spread 
wide deltas, for the sediments are all fine. Across such flood plains 
the rivers wandered, leaving bayous and ox bows which perhaps 
became increasingly saline. The freest movement of the Pebas fauna 
seems to have been to the south, ainoe there is probably a genetic 
relationship between two groups so unique and so stronidy character¬ 
ized as Azara and Aniaotkyria. Both Aniaothyria and Axara are 
much restricted in their distribution. Aniaothyria is characteristic 
of the head-waters of the Amazon, Atara of the lower La Plata. Azara 
is sparsely represented in Rio Grande do Sul but no trace of it has 

* M. 1. Qouiitak, **Blaek shaU'* formaHon m and abtnU Chstapeake Bay, Bull. Am. 
Auoo. Petr Geol. 8: 196-301. 1034. 
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been recorded from the lower Amazon. The line of oommunication 
between the late Pliocene Anisothyria and the recent Azara was prob¬ 
ably over the even now ill-defined divide between the upper Amazon 
and the La Plata. The close relationship between the fossil MoUusca 
of the head-waters of the Amazon and those now living in the lower 
La Plata is brought out much more emphatically by the fresh-water 
mussels of the Pebas fauna, which are now under investigation by 
'William B. Marshall, Assistant Curator of the U. S. National Museum. 

The loosely organized drainage of the Upper La Plata and the Upper 
Amazon seems a more plausible explanation of the existing faunal 
relationships than the later erection of a barrier between the Upper and 
Lower Amazon. In any case there is little trace of any recent lineage 
of the late Tertiary Pebas faunas in the lower waters of the Amazon. 

BOTANY.—Ruellia tuberosa and a few of its dose relatives^ Emery 
C. Leonard, National Museum. (Communicated by William 
R. Maxon). 

Every monographer, no doubt, is familiar with the fact that in most 
of his special groups there will be found a species more troublesome 
and puzzling than any of the others, a species with an extensive range, 
with numerous variations, and, when treated in monographs, often 
with a long list of synonyms. SculeUana angustifolia Ihirsh of the 
skullcaps, Passiflora foelida L. of the passionflowers, and Ruellia 
tuberosa li. may be cited as examples. If they are treated as poly¬ 
morphic species their descriptions will be too indefinite or elastic to be 
of much Bcientiflc value. If they are subdivided into a number of 
“species,” based on slight or variable characters, the nomenclature 
will be cumbersome and the keys difficult to follow, furthennore, the 
types of the segregated species will have been chosen to represent 
extremes of variation, and there will remain a number of poorly 
defined intermediate examples. 

In highly variable species of this sort an intermediate course is often 
practicable. If abundant material is available, it will usually be 
possible to select suitable characters on which to base a central type as 
a nucleus, around which may be grouped the closely related forms, 
mostly os varieties. Often on following such a plan it will be found 
that these will conform more or less to definite geographic areas. In 

^ Publiahed by permiuion of the Acting Secretary of the Smithsonian Institution. 
Received October 27, 1027. 
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the present work, a paper preliminary to a revision of the Amerioan 
Ruellias, the complex “species” RtuXLia tuberosa L. is treated in accord¬ 
ance with this plan. 

Ruellia, of the family Acanthaceae, is a large and variable genus, 
which has sometimes been subdivided into numerous genera. The 
plants vary from small herbs a few centimeters high to large busby 
shrubs; the flowers may be inconspicuous or large and showy; the 
corollas tubular or broadly campanulate, and in color mauve, white, 
yellow, pink, or bright crimson; the indument extremely variable. 
Yet constant throughout all the species stand the four perfect didymous 
stamens, with the hluments of each pair united at the base and decur- 
rent on the corolla tul)e, the oblong symmetric anthers, and thecylin- 
dric or clavate capsules. 

It may be interesting to call attention to the type of seeds found in 
this genus. They ore invariably flat and suborbiculor. Though 
covered by a closely adhering pubescence, the surface, when dry, 
appears glabrous; if moistened, the flattened inconspicuous covering 
swells into a woolly gelatinous mass. 

Key to the Species 
Ovary and capsule glabrous. 

Mature capsule slender, cylmdric, 3 mm. broad, c^yx ciliatc or gla- 
brate . , 1. R, tuberoaa. 

Mature capsule stipitatc, 4 to 5 mm broad; calyx more or less glandular- 
puberiuent . ... 2. R tntermedta. 

Ovaiy and capsule puberulent 

Capsule eglandmar nr very sparingly glandular (North America). 

3 R. nudtfiora. 

Capsule densely glandular-pubcrlent (South America) . 4. R. lorenlnam. 

1. Ruellia tuberosa L Sp PI. 634 1753 

RiusUui dandeMtna L. Sp. PI 034. 1753. 

CryphincanthuH barbtid^i9 Nees in DC Prodr 11:107.1847 (in part). 

Hoots clustered, thick-fibrous or fusiform; stems erect or ascendmg, usu¬ 
ally branched, obwurely quadrangular, pilose or glabrate, bearing numerous 
minute cystohths, petioles 0.5 cm. long, channeled, pilose or glabrate; leaf 
blades ovate or oblong, 2 to 11 cm. long, 1.5 to 6 cm. broad, obtuse at apex, 
abruptly narrowed toward base, undulate-crisped, rather thick, sparsely 
pilose or glabrous, the cystoliths numerous, 0 1 to 0.25 mm. long; flowers 
one to several, in erect or oscendmg dichotomous cymes, the peduncles up to 
4 cm. long, ^abrous or pilosulous, obscurely quadrangular, the cystoUths 

E romincnt, bracts linear, 3 to 8 mm long; pedicels 5 to 10mm.long,puberu- 
mt or glabrate; calyx 15 to 28 mm. long, the tube vciy short, the segments 
narrowly linear or subulate, ciliato or glabrous, often spreading; corolla 
showy, purple, 3 to 6 cm long, sparsely puberulent, the tube about 1 cm. 
long, 3 mm. in diameter, the throat narrowly campanulate, 15 mm. in di¬ 
ameter at mouth, the limb 2 to 4 cm. broad, the lobes suborbioular, 12 to 15 
mm. broad, undulate or cross; one filament of each pair of stamens 3 mm. 
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long, the other 8 mm., glabrous; anthers oblong, 4 mm. long, about 1 mm. 
broad, obtuse; style 20 mm. long, glabrous, the developed lobe of the stigma 
2 mm. long, 1 mm. broad; capsule cylindric, 17 to 20 mm. long, 3 mm. broad, 
acute at apex, the callus pubenilent, otherwise glabrous; retinacula curved, 
1.25 mm. long, truncate at apex; seeds numerous (usually 20 or more in each 
capsule)^ lenticular, 2 to 2.5 mm. in diameter, appt^anng glabrous when dry, 
mucila{^ous-piloso when mo^st 
Type Locality: Jamaica 
Specimens examined 

j^ORiDA; Without locality, Ilugel 742 

Cuba: Columbia, Curtiss 7S0 Nue vitas, Cam- 
aguoy, Shafer 1120. 

Without locality, Wnght 1353 

Jamaica: Port Antomo, on rocks of old Spanish 
fort, Harahberger 90. Hope Gaitlens, King¬ 
ston, dry ground, Maxon 1630. Between 
Kingston and Gregory Park, Maxon & KtUtp 
302. Mouth of Great River, west of Montego 
Bay, Maxon & KiUtp 1432a. 

Haiti : Miragoane, Eyertlam 31. Without locality, 

Jaeger 130. Port au Pnnee, Leonard 2765, 

2785. Etroite, Gonave Island, open woo^, 

Leonard 3372 Etang, Etang Saumatre, clear¬ 
ings, Ijeonard 3566. 

Dominican Republic: Haina, roadsides and 
open fields, Fans 183 Barahona, Fueriea 221. 

.A^ua, Rose, Fitch & Russell 3W2. San Pedro do Macoris, Rose, 
Fitch & Russell 4179. Without locality, Wnght, Parry & Brummd 
362. 

Porto Rico: Guayanilla, roadside, Britton <k Shafer 1797. Fajardo, 
lleUer & Heller 988. Yauco, Heller 6295. Ponce, Prey 8. Isabel 
Segunda, rooky hillsides, Shafer 2434 Salinas de Cabo Rojo, 5t»i- 
^18 018. San Juan to Cangrejos, Sintems 618b Fajardo, Sintenis 
1610. Guamca, 3386. Guayama to Aguirre, brackish marsh, 

Underwood <fc Onggs 377. 

St. Thomas: Raccoon Bay, Britton, Bntton & Shafer 161, 

St Croix: Bassin Yard, Ricksecker 259 

St. Jan; Lamosurc, Tvoky hill, Britton & Shafer 617. 

Montserrat: Without locality, Shafer 502. 

Guadeloupe; Without locality, Duss 2366 

Barbados: Bathsheba, dry hillside, Miller 80. Without locality, 
Botanic Station H€rbanum74. 

Trinidad: B<danic Gardens Herbanum 29X4, 

Colombia: Fstrella, Cafio Papayal, I^ds of Loba, Dept. Bolivar, 
common along roadsides, Curran m 1910. Cartagena, Henberio 
100. Dept. Atldntico, Pennell 12047 Santa Marta, Smith 746. 
Manquita, Magdalena, Tnana in 1862. Rio Frio, Santa Marta, 
Walker 1205. 

CuRAgAo: Sint. JaxiB, Curran dt Haman 237. 

Venezuela; Ciudad Bolivar, L H. & E, Z. Bailey 1621. Cristobal 
Col6n, Broadv>ay 134. Rio Chico, Miranda, John 1246. El VallO, 



Fig 1 Ruelha iuberota, 
A capsule, X 2, H tip 
of capsule, X 10, C. 
seed, X 10. 


' All speolmens cited are in the U 8 National Herbarium. 
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Miller Js Johnston 88 . Ferij&, State of Zulia, Tejera 177. La Trin- 
dad de Maracay, PiUier 5774. Between San Job5 and Rio Chico, 
State of Miranda, Piiher 0356 Hacienda El Vol^, near Santa 
Luefa, PtUier 8249. El Palito, near Puerto Cabello, in cactus forma¬ 
tion, PiUier 9085. Valera and vicinity, Trujillo, PtUier 10780. 

Bnmsn Guiana; Without locality, Jenman 4801. Peter’s Hall and 
vicinity, Georgetown, weed in field, Hitchcock 16681. Georgetown, 
Warren in 1924. 

The most striking charactenstica differentiating the three allied species, 

A. iuberosa, R iTUermcdta^ and R, nndifiora are found in the capsules. In 

B. tiAerom those arc noticeably slender and cylmdric, and, except for narrow 
cuneate puberulcnt calluses at the tip, are entirely glabrous, whereas the 
capsules of R. nudiflora arc shorter, broader, more abruptly narrowed to the 
solid stipclike basal portion, and strongly puberulent; the hairs, at least on 
the lower portions, retrorse. The seeds of R tuberosa are smaller and more 
numerous, and the fiowers are broader and seem to be deeper lavender. 

Between R inberoaa and R. intermedia the difference is not so great In 
habit and leaf characters the two species seem identical, but the capsules 
and seeds of R. intermedia agree in size and shape with those of R, nudijlora. 

The geographical distribution of these three species is likewise highly signifi¬ 
cant. From the United States true R, ttiberosa is represented in the National 
Herbarium by a single specimen collected in Florida. In Cuba, Hispaniola, 
Porto Rico, and Jamaica southward throughout the West Indies and north¬ 
ern South America it is rather common. On the other hand, R nudiflora 
with its varieties is confined to Texas, southern New Mexico and Arizona, 
Mexico, and northern Central America. 

Lmnaeus described R. as having '^foliis ovatis crenatis, pcdunculis 

unifloris." This would indicate that he had a one-flowered specimen, which 
is relatively rare in this species. 

Nees’s description of Cryphiaeanlhue barbadensis agrees with true R /u- 
beroaa, but the range given includes the regions producing both R inter¬ 
media and R. nitdiflora, with vaneties. Some of the varieties of R. nudu 
flora described in the present paper correspond to the varieties accompanying 
that description. Later writers, except Lindau, describe R. tuberosa as having 
puberulent capsules and the wide range here stated. The type locality of C., 
barbadensis and 72. dandestina is Barbados, an island well withm the range of 
true R. tuberosa. 

As is frequently the case with plants of a showy or ornamental nature, a 
number of common names have been given to R tuberosa. Some of these 
are 'ipeoa b&tard’' or “petit ipioa chandelier” (Guadeloupe), “many roots,” 
^‘estilladora” (Porto Rico), ‘^patale macaque” (Martinique), “salta perico” 
(Cuba), “minie root” (Barbados), “fleura pStards” (Haiti), 

2 . Ruellia Intermedia Leonard, sp. nov. 

Roots thick-fibrous; stems 5 to 40 cm. high, erect or ascending, branched, 
quadrangular, puberulent, with additional spreading hairs atout 1 mm. 
long; petioles 5 to 20 mm. long, channeled, puberulent, with a few longer 
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Bpreading hairs; leaf blades ovate to suborbioular, obtuse or rounded at apex, 
rounded or narrowed and deourrent at base, 2 to 7 cm. long, 1.5 to 4 cm. 
broad (those of the axillary shoots much smaller), thin, entire or undulate, 
both surfaces more or less puberulent, especially along the midrib and veins, 
sometimes with a few additional spreadiog hairs, the cystoliths prominent, 
up to 0 25 mm. long; flowers sohtary or several m axillary dichotomous cymes, 
with a flower in the forks; peduncles up to 10 cm. long (usually not exceeding 
4 cm.), puberulent; bracts lanceolate or oblancoolate, 3 to 15 mm long, 1 to 
3 mm broad; pedicels stout, 3 to 8 mm long, puberulent, calyx 10 to ^ mm. 
long, puberulent, the short hairs often mixed with longer spreading ones, 
usui^ly glandular, the tube 1 to 2 mm. long, the segments linear, about 1 nun. 
broad at base, acute at tip, sometmics spreading at ma¬ 
turity, corolla 4 to 6 cm. long, purple, puberulent, the tube 

2.5 mm long, 2 to 3 mm. m diameter, the throat funnel- 
form, slightly oblique, 1 to 1.5 cm. broad at mouth, the hmb 
2 to 4 cm. broad, the lobes ovate, 10 to 15 mm long, 10 to 
14 mm. broad, undulate, one fllament of cacli pair of stamens 
6 mm. long, the other 12 mm , glabrous; anthers oblong, 

3.5 mm long, 1 to 1 5 mm broad; ovary glabrous, with a 
tuft of hairs at the tip, style 3 to 3 5 cm long, sparingly 
and minutely pilose, the developed lobe of the stigma 2 5 
mm. long, 0.5 mm broad; capsule 18 mm. long, 4 to 5 mm 
broad, bluntly pointed at apex, gradually narrowed to a 
solid stipitatc base about 2 mm. long, glabrous except for 
the pilose cuneate calluses near the tip, 10 to 12*seeded; re¬ 
tinacula truncate at apex, seeds lenticular, 2 to 2.5 mm m 
diameter, mucilaginous-pilose when moist 

Type in the U. S. National Herbarium, no 301,864, 
collected at Bolaflos, Jalisco, Mexico, September, 1897, by 
J. N. Rose (no 2916). 

Additional specimens examined: 

Sinaloa: Imala, Palmer 1415. Las Palmas, Ortega 4516. Without lo¬ 
cality, Ortega 4222 Hacienda Oso, Culiacdn, Partida 2009. Kosano, 
Rose 1849 MazatUn, thickets, Rose, Siandky tfe Russell 14072 
Colima: Colima, Palmer 41 
MtchoagIn or Guerrero: Chutla, Langlassi 260. 

Morelos: Yautepec, Rose, Painter <fc Rose 8602 
Guerrero* Iguala, altitude about 1,000 motors, Rusby 15. 

This species is mtermediate between R. nudifiora and R. iuberosa. It dif¬ 
fers from the former in the shorter rounded leaves and glabrous capsules and 
from the latter m the puberulent stems and broader fewer-seeded capsules. 
The specimens cited vary somewhat m the proportion of glandular hairs and 
in the size of the flowers Rose, Standley & Russell 11072 is a stunted plant, 
only a few centimeters high. 

In Sinaloa the native name is given as “hierba del toro ” 

3. Ruelua nudifloba (Engelm. & Gray) Urban, Symb. Antill. 7: 382, 
1912. 

IhjderamvJLkus nudifiorus Engelm. & Gray, Host. Joum. Nat. Hist. 5: 
229. 1845. 

Cryphiacanihus viscosus Ocrat. Nat For. Kjdbenhavn Vid. Medd. 
18S4: 128 1854. Not. A. viscosaH B. K 



Fig 2 RticUia tn- 
lertnedta A cap¬ 
sule, X 2, n tip of 
capsule, X 10, C. 
seed, X 10 
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Roots clustered, thick-fibrous; stems erect or ascending, 5 to 30 cm. high, 
usually branded, obscurely quadnuiguiar, puberulcnt, with occasional 
longer spreading hairs, or glabrate; petioles 0.6 to 4 cm. long, both puberulcnt 
and pilose; leaf blades ovate or oblong, 2 to 12 cm. long, 1.5 to 7 cm. broad, 
obtuse at apiox, narrowed or rarely rounded at base, dccurrent, thiokuh, 
undulate-crisped, sparingly puberulcnt or pilosulous, sometimes glabrate; 
inflorescence a terminal panicle of erect or ascending dichotomous cymes with 
a pediceled flower in each fork, or^ when the peduncles 
are very short, an interrupted spiko of verticillasters, 
or occasionally a single verticillastrate head; peduncles 
up to 5 cm. long but usually much shorter, pubonilent, 
more or less glandular; bracts linear, 3 to 10 mm. long; 
pedicels 3 to 5 mm. long, glandular^puberulent; calyx 
12 to 18 mm. long, glandulai^puberulent, the tube 
very short, the segments linear or subulate; corolla 
purple, finely pubescent, 3 to 6 cm. long, the tube 
slender, 1 to 3 cm. long, 1 to 2 mm. in duuneter, the 
throat funnelform or narrowly camponulate, 1 to 1.5 
ctn. broad at mouth, the limb 1.5 to 3 5 cm. broad, 
the lobes suborbicular, 10 to 15 mm. in diameter, erose; 
one filament of each pair of stamehs 9 mm. long, the 
other 11 mm., glabrous; anthers 4 5 mm long, about 

1 mm. broad; ovary pubcnilent; style 3 5 cm. long 
sparsely pilosulous; the developed lobe of the stigma 

2 mm. long, 0 5 mm. broad; capsule 15 mm long, 4 
mxn. broad, pointed at tip, short-stipitate at base, 
pubcnilent, 8 to lO-seedcd; retinacula curved, about 

2 mm. long, truncate at apex, seeds lenticular, 3.5 mm. long, 3, mm. broad, 
mucilaginous-pilose when moist. 

Type locauty: Open woods at Sim's Bayou near Houston, Texas. 
Type collected by Lindheimer. 

Specimens exammed: 

Arizona t Picture Rocks, Tucson Mts, Bartram 396. Santa Cruz 



Fig. 3 Ruellta nudiflora. 
A. capsule, X 2, B. seed, 
X 10 


Valley near Tucson, Pnngle in 1881 

Texas: San Antonio, dry meadows. Ball 904; with white flowers, 905. 
Biyan, Brasos Co , low ground, BtUtnore Herbartum 11080a. Travis 
Co, moist prairies, Bodtn 214. Colombia, Brazoria Co., praitie, 
Buah 147, 313 Rfo Hondo, Cameron Co., Chandler 7053. Sequin, 
Baris 431. Houston, Fisher 92 San Antonio, white flowers, Ftsher 
103. Porte, Harris Co., Ftsher 628. Bracken, Comal Co., sandy 
sod, (Jroth 134. Hempstead, Walker Co, prairies. Hall 426. Hous¬ 
ton, wet sod, HcUl 427. San Antonio, Havard in 1881 (7). Coipus 
Chtisti, Heller 1417. Without locality, Htld^andt. Burnet Co., 
HiU 18. Comanche Spring, Pecoc Co, Ijindheimer 1006. Bexar 
^ , Jermy 59. Without locality, wet places, Mackentte 38. Santa 
Mana, Cameron Co., Nealley 170. Without locality, Nealley 86a, 
301. Brownwood, Brown Co , rich prairies, flowers white, Reoerchon 
724. Blanco Co., flowers white, Reverdton 724. Corsicana, Navarro 
Co., Bemi^n 3213. Dallas, low rich lands, Reverehon (Curtiss 
1045). Rio Cibolo, in raesquite woods, Rtdell in 1830. Tarrant Co., 
dry woods along the Trinity River^ Rulh 546. Bexar Co., Sehuls 
740. Austin, csoapo from cultivation, Schtds 743. San Antonio, 
Rlater in 1918. Brownsville, Cameron Co., Townsend 28. Pierce, 
Wharton Co., Tracy 7642. Kingsville, Tracy 6183. Tom Green 
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Co., Tweedy 2. Houston, Ward in 1877. El Paso, WrigH 431. 
Spoiford, Kinney Co., Woct&n IJW Industry, Austin Co , Wurzlow 
33. 

Tamaulifas: San Fernando to Jim6nez, Nelson 6605 Vicinity of 
Tampico, Fainter 436. Buena Vista, Wooion in 1919. 

Nuevo Le6n; Monterrey, Bella Vista, Arsdne 6184 {Bro, Abbon 6). 
Coahuila: Sabinas, Nelson 6760. Saltillo, Palmer 150. 

Sinaloa; Las Moohis, Taysm 1012 
Duhango; Durango, PoZmer 650 

Oaxaca: Guatuloo, Liebmann in 1842 (typo ooll. of Cryphtacanihua 
vtscosus Oerst) 

The present species is usually distnbuted as R tiiberosa. It differs con¬ 
stantly from that in the narrower and more slender corolla and thicker and 
usually shorter puberulent capsules with fewer seeds 

The vernacular names “tremadora" and “violcta*' have been given to this 
plant in Mexico Tays states that m Sinaloa it is used as a cure for snake 
bites. 

This species is extremely variable in habit, in size and shape of flowers and 
leaves, and in the nature of the pubescence. These variations are suffi- 
dentiy constant to permit the maintenance of several varieties. 

Key to R. NuoirLOitA and its VATUETiia 
Leaves puberulent (often grayish). 

Plants erect; at least a part of the inflorescence a naked terminal panicle; 
corolla 4 to 6 cm long. 

I^eaf blades broadly ovate. . .3a. var. occtden/o/is. 

Leaf blades oblong, ^ ^ 3b. var grandiflora. 

Plants low, spreading or ascending; inflorescence of axillary cymes. 

3c vor. piibenUa. 

Leaves glabrous or pilosulous (usually sparse^ so). 

Plsmts low, seldom over 10 cm. higli, few-flowered; stems strongly pilosu¬ 
lous .... 3d var. humtlts. 

Plants tall, usually over 20 cm. high; flowers several or numerous; stems 
puberulent, aparingjiy pilosulous, or glabrate 
Inflorescence verticillMtrato; bractlets crowded, peduncles elongate. 
(The inflorescence of R nwiiflara and of the varieties ovata and 
occtdentalta is often more or less vcrticillastratc, but when'so, the 
pedicels are very short.). ,. 3c. var congeaia. 

Inflorescence of pedimcled dichotomous cymes, some, at least, of these 
forming a naked terminal panicle. 

Leaves mainly basal; plants usually less than 30 cm. tail, inflores¬ 
cences beginning at the base of the plant . .3f. var yucatana. 
Leaves distributed on the stems; pUmts usually over 30 cm tall, m- 
floreacence more or less terminal. 

Leaves prevailingly large, at least some of them over 5 cm brood; 

inflorescences densely glandular-pilosulous 3g. var. glabrata. 
Leaves smaller, seldom over 4 cm. broad; inflorescences glandular^ 
puberulent. 

Corolla 2 to 3 cm. long, the tube 7 to 10 mm. long, the panicle 
' large, open (plants of West indies) 3h var tnaulana. 

Corolla 3 to 6 cm. long, the tube usually over 10 mm long; panicles 
usually narrow (mainland plants). 3. E. natiifiora. 
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3a. RuelUa nodifloni occidentalls (A. Gray) Leonard. 

RueUta luberosa occidentalis A. Gray, Syn. FI, 2^: 325. 1878 (in part). 

Plantfl larger than in the species, up to W cm. high; stems erect or ascending, 
branched, glandular-pubescent; petioles slender, 1 to 4.5 cm. long, glandula^ 
pubescent, leaf blades ovate, 4 to 18 cm. long, 2.5 to 8 era. broad, obtuse or 
rounded at apex, rounded or eubcordate and dccurrcnt at base, undulate or 
crenate, grayish-puberulcnt, more or less glandular; inflorescence a large 
tcmiinal panicle, or an interrupted spike of verticillasters, the branches 
glandular-puberulcnt, the bracts linear, 5 to 10 mm. long, glandular-puberu- 
lent; peduncles up to 3 mm. long; calyx 1 5 to 2 5 cm. long, densely glandu* 
lar-piloBulous, the segments linear-subulate; corolla purple, 4 to 5 cm. 
long, the tube 2 to 3 cm long, 2 mm in diameter, the throat funnelform, 
15 mm broad at mouth, the hmb 2 to 3 era brood, one flloraent of each pair 
of stamens 10 rmn long, the other 14 mm., anthers 3 mm long, 1 mm. broad; 
style 4 cm long, developed lobo of the stigma 2 mm. long, scarcely broader 
than tlie stylo; capsule 15 to 17 mm. long, puberulcnt, some of the hairs 
glandular 

Type locality: Texas. IVpc collected by Berlandier. 

Specimens examined: 

<‘New Mexico”, Without locality, Wright 1455. 

Texas: Sabinal Canyon, shaded rocks, Revershon 1679* Atascosa Co,, 
sandy soil, Schulz 489c. K1 Paso, Wnght 430. 

Nuevo Lb6n; Monterrey, Guadalupe, alt 540 meters, Arsine 6143 
(i466on 25), Monterrey, along an irrigation ditch, Dodge 75 

Verachuz: Rfo de Santa Marfa, Zacualpan, rocky open woods, Pvt- 
pus 1940, 2264 Barranca do la Temora, Purpus 8205. 

Oaxaca: Cuicatldn, ConzaUt39S9, 

This variety is based on the large cordate ovate leaves, large viscid panicles, 
and slender corollas. 

3b Ruellia nudiflora grandiflon Leonard, var. nov. 

Stem erect or ascendmg, pubenilent with interspersed longer spreading 
hairs, more or less glandular above; petioles up to 1 cm long, puberulent with 
minute curved hairs and sparsely pilose; leaf blades oblong, 3 to 6 cm long, 1 
to 2 5 cm broad, strongly crenat^risped to subentire, obtuse or acutish at 
apex, narrowed and decurrent at base, puberulent and pilosulous; flowers in 
3's, Bubsessile on short ascending peduncles (up to 3 cm. long), or verticillas- 
tratc; calyx 15 to 22 mm. long, pilosulous, more or less glwdular, the seg¬ 
ments subulate, 1 mm. brood at base; corolla 6 cm. long, the tube slender, 
2 to 3 cm. long, 2 5 to 3 mm. in diameter, the throat funnelform, 15 mm. 
broad at mouth, the limb 3 to 4 cm. broad, the lobes 15 to 17 mm. broad, 
undulate; one filament of each pair of stamens 12 mm. long, the other 15 mm.; 
anthers 4.5 mm long, 1.5 mm. broad; ovary puberulent; style 4 to 6 cm. long; 
mature capsule not seen. 

Type in the U. S. National Herbarium, no 452,096, collected near Yaute- 
pco, Morelos, Mexico, July, 1905, by J. N. Rose, J. H Painter, and J. S. Rose 
(no 8601) 

Additional specimen examined; 

Duranoo: Ramos to Inde, Nelson 4691. 

Nelson 4091 from Durango, is apparently eglandular, but in all other re¬ 
spects it agrees with the type. 



DEC. 4,1927 


LEONARD: BUELLIA TUBEBOSA AND RELATIVES 


617 


3o. RuellU nadlflora pubeiuk Leonard, var. nov. 

Low Bpreuling plwts 10 to20 om. high, stems ascending, branched, pubom- 
lent, the minute hairs mixed with longer spreading ones, the younger stems 
rather densely pilose; petioles about 1 cm. long, le^ blades oblong-elliptic, 2 
to 10 cm long, 1 to 3 om. broad, obtuse or rounded at apex, gradually nar¬ 
rowed and decurrent at base, fiim, undulatc-crisped, gray-puberulcnt with 
minute curved hairs interspersed with longer spreading ones; inflorescence of 
axillary dichotomous cymes with a flower in the forks, peduncles 1 to 9 cm. 
long, glandular-pubescent; braets leaf-like, 5 to 10 mm. long, 2 to 3 mm broad, 
occasionally much larger; pedicels .I to 10 mm. long or the one in the lowest 
fork becommg stout, and 15 to 20 mm long, calyx 15 to 30 mm. long, grayish- 
puberulent and ciliate, the segments hnear, keeled, 1 mm. broad at base; 
corolla 3 to 4 cm long, the tube 10 to 12 mm. long, 1 5 mm in diameter, 
abruptly enlarged into the broadly funnelfonn or narrow campanulate throat, 
this 15 mm. broad at mouth, the limb 3 to 3 5 cm. broad, the lobes rounded, 
undulate, often emarginate; one filament of each pair of stamens 5 mm. 
long, the other 9 mm., anthers 3 5 mm. long, 1 nun broad; style 2 to 2 5 
mm. long, the developed lobe of the stigma 2 mm. long, 0.5 mm broad, cap¬ 
sule 15 to 18 mm. lung, 4 mm. broad. 

Type in the U S National Herbarium, no 579,619, collected in pasture 
near Gualan, Guatemala, Juno 17, 1909, by Charles C. Beam (no. 6318) 

Additional specimens examined* 

Oaxaca: Tlaoolula, alt. 1,600 meters, Conzatti 1454. Lagunas, alt. 
250 meters, Nelson 2652. Tehuantepec, Orcutt 3322 

Guatemala: Gualan, in pasture, flowers nearly white, Deam 6332. 
Fiscal, barren hilltop, Denm 6227 

Salvador: Rto del Molino, Dept. Santa Ana, Calderdn 2184. Laguna 
de Olomega Dept. San Miguel, alt 75 meters, Slandley 21051. 

This variety differs from the species in its grayish, sparingly glandular 
pubescence, axillary inflorescences, and smaller flowers The leaves are 
broader and more rounded at the apex. 

3d. Ruellla nudiflora humilis (Noes) Leonard. 

CryphtacarUhus barbadenns humihs Nccs in DC Prodr 11:198 1847. 

Low plants, 5 to 15 cm high, stems white-pilose, glandular-puberulent 
above; petioles about 1 cm. long, white-pilose, flowers 2 or 3, m dichotomous 
cymes, the peduncles densely glandular-puberulent; pedicels 2 to 5 mm. 
long; calyx 10 to 15 mm. long, the lobes subulate; corolla 3 to 4 cm long, 
the tube about 12 mm long, the throat funnelform, 10 to 12 mm. broad at 
mouth, the limb 2 to 2 5 cm broad, the lobes rounded, emarginate, one fila¬ 
ment of each pair of stamens 5 mm. long, the other 8 mm.; anthers 2 5 mm. 
long, 1 mm. broad; style about 2 cm. long, the developed lobe of the stigma 
2 mm. long, 0 5 mm. broad, capsule 12 to 13 mm long, 4 mm broad 

Type Locality: Cuba. 

Specimens examined: 

Texas: Bexar Co, Jenny 146 Fort Clark, Kinney Co., Mearns 
1440. 

This variety is distinguished by the short stems, small ovate pilose loaves, 
and short few-flowered cymes. 
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3g. RuelliA nudiflora ccmgeste J^nard, var. nov. 

Low plants; stem eroct, 15 to 20 cm. branched, puberuleiit, the nodes 
piloee, ^andular above; petioles 5 to 10 nun, long; leaf blades oblong, 4 to 8 
cm. long, 1 to 3 cm. bro^, rounded at apex, narrowed and deourrent atbase, 
spanngly pilose, or the veins on the lower surface sparsely puberulent; inflores¬ 
cence verticiila^rate, the flowers in 3 'b, on peduncles 1 to 2 nun. loi^; bract- 
lets lanceolate, 3 to 5 mm. long, 1 to 1 5 mm. broad, glandular-piTosulous, 
crowded at base of pedicels; pedicels 1 to 2 5 cm. long, ^andular-pilosulous; 
calyx 12 to 13 mm. long, the tube 1 mm. long, the segments subulate, keeled, 
densely glandular-pilose, flowers not seen; capsules al^ut 1 mm. long. 

Type m the U S. National Herbarium, no. 938,568, collected in San Luis 
Potosf, Mexico, in 1877 by J. G. Schaflher (no. 398). 

The vorticillastrate inflorescence with crowded bracts and elongate pedicels 
is peculiar to this variety. In shape and arrangement of leaves it resembles 
the variety yucatana. 

3f. Ruellifl nudiflora yucatana Leonard, var. nov. 

Roots thick-fibrouB or fusifonn, stem 5 to 30 cm high, usually branched, 
puberulent, the liairs short and curved, intor^psed with longer spreading 
ones, glandular above; leaves mostlv ba^; petioles slender, up to 3 cm long; 
leaf blades oblong-elliptic or spatulate, 4 to 12 cm. long, I to 4 cm. broad, 
rounded at apex, gradually narrowed and docurrent at base, pilosulose or 
glabrate, the cy^liths prominent; inflorescences peduncled, gtandular-pu- 
benilcnt, dichotomous oym^ produced by the entire plant, the lower axilli^, 
the upper forming a naked terminal pamcle, the flowers in 3’s, crowded at the 
tips of the branches; bracts linear, 5 mm. long; peduncles 1 to 3 mm. long, or 
that of the lowest flower occasionally reaching 15 mm.; calyx 6 to 14 mm. long, 
glandular-puberulent, the segments subulate, the tips usually curved or 
twisted; corolla 2 5 to 3 cm long, the tube 6 mm. long, the throat funnelform, 
1 cm. broad at mouth, the limb 2 5 cm. broad, the lo^ rounded, about 1 cm. 
broad; one filament of each pair of stamens 4 mm long, the other 6 mm.; 
anthers 2 6 nun. long, 1 mm broad; capsule 12 mm. long. 

Type in the U 8 National Herb^um, no. 268,387, collected in open 
grounds near Isamal, Yucatan, in 1895, by G. F. Gaumer (no. 759). 

Additional specimens examined: 

YucatAn: Isamal, in open grounds, Qaumer 488. Chichankanab, <7au- 
mer 1801. Without locality, Gaumer 24218. M4nda, waste ground, 
Valdez 23. 

The small crowded flowers, the curved calyx segments, the spatulate basal 
leaves, and the presence of basal c 3 m[ieB characterize this variety. 

3g. Ruallia nudiflora glabrata I^eonard, var. nov. 

Ruellta iuberosa occidenialts A. Grav, Syn. FI. 2^: 325. 1878 (in part). 

Large plants; stem erect, branched, gfabrous, sparsely pilose below, glandu- 
lai^puberulent above, the cystoliths prominent, petioles 1 to 3 cm. long, gla¬ 
brous or sparingly pilose, loaf blades ovate to oblong-ovate, 6 to 18 cm. long, 
3 to 10 cm. broad, rounded or obtuse at apex, rounded, then narrowed and 
decurrent at base (narrowed basal portion relatively broader than in the 
variety occidenialts), undulate or ensped, glabrous or the veins sparingly 
pilose, the cystoliths prominent; inflorescence a terminal open panicle of 
dichotomous cymes with a flower in the forks, or, when the peduncles are 
very short, an intomipted spike of verticillasters, the branches of the in¬ 
florescence, the pedicels, and calyces glandular-pubescent; corolla purple, 2.5 
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to 4 cm, long, the tube 1 cm long, 2 mm in diameter, the throat funnel form, 
1.6 cm. brou at mouth, the lobes rounded, 10 to 15 mm. broad, undulate or 
entire, the limb 2 to 3 cm. broad, one filament of each pair of stamena 6 mm. 
long the other 12 mm., anthers 3.5 to 4 nim. long, 1 mm. broad; style about 
2 cm. long, sparingly pubcrulcnt, the developed lolw of the stigma 2 mm long 
0.5 mm. broM, capsiile 15 mm. long, 3 to 6 mm. broad. 

'^rpe in the U. S National Herbarium, no. 44,(K)l, collected atCi5naga, 
New MexiGO, Aug. 1874, by J T Rothrock (no 560). 

Additional specimens examined; 

Arizona; San Bernardino Ranch, Mearns 737, 1999. Tumamoc 
HiU, Tucson, Hams C16.551 Tucson, Smart in 1867, Thornber 55. 

Tauauupas; Tampico, alt 15 meters, Palmer 172. 

Sonora: La Ci4naga, undermosquite, Goodding^b%, Gua 3 rmas, Palmer 
98. 

Sinaloa; Topolobampo, Palmer 194. Fuerte, along a hedge near town, 
Rose, Standlcy <& Russell 13563 

Coliua: Without locality, Palm&r 1287. 

Oaxaca: Cuicatldn, Nelson 1664. 

Tabasco: Without locality, Romrosa 530. 

Guatemala: Gualan, low place in pasture, Deam 6317. 

Ruellta tuberoaa occidenlalts A Gray, described as a plant with "leaves 
from glabrate to velvety-pubescent," includes both R, nudxfiora occidenlaUs 
(Gray) Leonard and R nudtfiora glabrata Leonard. As all the spocimens 
cited belong stnctly either to the glabrous type or to the felvety-pubescent 
type, with no intermediates, this character was chosen as a basis for separa¬ 
tion, the name occtdentalis being assigned to the latter. 

3h. RuelUa nudlflora insularls r..eonard, var nov 

RueUta nudtfl^a Urban, Symb Antill 7: 382. 1912, m part, as to 

specimens cited; not Dij^acarUkus nudtflorxis Engelm. & Gra^. 

Suffrutescent; stem up to 40 cm. high, branched, erect or ascending, gla¬ 
brous or sparingly pUose, mmutcly glandular-pubcrulcnt above; petioles slender 
1 to 1 5 cm. long; leaf bl^es ovate, 2 to 7 cm. long, 1.5 to 4 cm. broad, rounded 
at apex, abruptly narrowed and decurrent at base, undulate or crenate-crisped, 
l^rouB of the veins of the lower surface sparingly-piloae, the cystoliths 
oonroicuous, inflorescences dichotomous cymes with a flower in the forks, 
the lower axillaiy, the upper formmg a large naked open panicle; peduncles, 
pedicels, and calyces minutely glandular-puberulent, bracts lance-linoar; 
pedicels up to 1 cm. lon^, calyx 15 mm. long, the segments subulate, 1 imn. 
broad at base; corolla bnght purple, 3 cm. long, the tube 1 cm. long, 2 mm. in 
diameter, the throat funnolfonn, about 12 mm. broad at mouth, the hmb 2.5 
cm. broad, the lobes suborbicular, about I cm. brood, shallowly cmargin^te; 
one filament of each pair of stamens 5 mm. long, the other 7 mm.; anthers 4 
tnm. long, 1 mm. broad; ovary puberulent; stylo about 2 cm long; capsule 
16 to 18 mm. long, 4 mm. bro^, puberulent. 

Type in the U. 8. National Herbarium, no. 944,027, collected at Los Pailas, 
Cuba, May, 1889, by Fggers (no. 5452). 

Addition^ specimens examined: 

Haiti: Fond Pansien, shore of Etong Saumatre, along irrigation ditch, 
Leonard 4158. 

Dominican Republic: Guayubfn, Provinoia de Monte Cristi, alt. 100 
meters, Abbott 986 Darahona, Fi^rtea 804. 
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Except for its shorter pubenilent capsules and smaller flowers this variety 
bears a close rosemblanoo to R. tuberoaa L. 

4. Ruellia LORENTziANA Griseb Abb Ges. Wias. Goetting. 24: 260. 1870. 

Suffrutescent; stem erect, olMcurcIy quadrangular,^ glandulor-puberulent, 
the cystoliths prominent, aix}ut 0.25 mm. long; petioles 1 to 3 cm. long, 
glabrous or sparsely pdose, the cystohths numerous; leaf blades ovate, up to 
10 cm. long, 5.5 cm. broad, obtuse at apex, abruptly narrowed and decurrent 
at base, rather hrm, crenulate-crisped, both surfaces glabrous or bearing a 
few scattered hairs about 1 mm. long, the eystoliths numerous and prominent; 
inflorescence a terminal interrupted narrow pamcle, the branchra 2 or 3- 
flowered; peduncles 1 to 5 cm. long, glandular-pubcrulent; bracts linear, 3- 
to 8 mm. long, glandular-puberulent, pedicels 1 to 2 mm. long, glandular- 

t mbenilent, c^yx 10 to 12 mm. long, glandular-puberulent, the tube 2 mm. 
ong, the segments linear-subulate, unequal, 0.5 mm. broad at base; flowers 
not seen, the corolla described as “glabra; tubo e basi angusta supn calyoem 
curve dilatato lobis late rotundatis duplo longiori, ontheiis inolusis cordato- 
oblongis;’’ capsule 2 cm. long, 4 mm. broad, fusiform, abruptly narrowed 
and pointed at apex, narrowed at base, the solid ]mrtion about 4 mm. long, 
1 mm broad at lowest point, 2 mm broad at beginning of cavity 12 to 
seeded, glandular-puberulent, retinacula tridentate at apex; seed flat, o\mte, 
Bubcordate at base, about 3 mm. long and 2 mm. broad, mucilaginous-pilose 
when moist. 

Type Locality: Tucum4n, Argentina. 

Specimen examined: Argentina, Formosa, Jorgensen 2845. 

This species is closest to R, nudiflora glabrata but can be distinguished by 
its narrow panicle of crowded flowers, densely glandular stems, infloresocnce, 
and capsules, smaller keeled calyx segments and glabrous (?) corolla. 

BOTANY .—New plants from CerUral America .— Paul C. Stand- 
ley, U. S. National Museum. 

Most of the plants described below belong to the genus Ardisia, 
of the family Myrsinaceae, a group of shrubs or small trees with edible 
fruits and handsome, though small, flowers. The genus is abundantly 
represented in the mountains of Oentral America. 

There is included also the description of a species of Elaphrium ob¬ 
tained many years ago in Nicaragua by the pioneer Central American 
collector, Oersted. Although somewhat out of place here, I have 
inserted the diagnoses of two strikingly distinct Mexican plants pro¬ 
cured by Dr. Bias P. Reko, who has contributed to the National 
Herbarium material of so many rare Mexican species. 

^ PuhliBhed by petmiasioQ of the Acting Scoretary of the Hmithflonian Institution. 
For the last preceding paper of this series see page 309 of this volume of the Tub Journal. 
Received October 31, 1927 
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EUphrium Oerstedil Standi., sp. nov. 

Brano^ts Fery stout, 7-8 mm thick, densely leafy at the tips, covered 
below with the large scars of fallen leaves, ochracoous, densely and finely 
tomoitoee at apex but soon glabrate; leaves crowded at tho tips of the 
bnnehea, petiolate, the rachis and petiole together 12 *15 cm. long, slender, 
copiously puberulent and short-pilose with fulvous hairs; intemodes of the 
raohia7-25 mm. long; leaflets 11*15, the terminal one sessile or petiolulate, 
tlM lateral ones sessile, oblong or lance-oblong, 4 -6.5 cm. long, 1.3-2 2 cm. 
wide, abruptly short-acumii^te, with narrow, entire, acute or obtuse tip, at 
base obtuse and unequal, thick, shallowly and closely crenatc, densely ciliate, 
puberulent above along the nerves, elsewhere glabrate, beneath paler, sparsely 
puberulent or short-pilose along the elevated costa, elsewhere glabrous or 
nearly so, the lateral nerves about 15 on each side, divergent at a wide angle, 
dightly arcuate, distinct nearly to the margm; panicles large, many-flowered, 
much branched, equaling or shorter than the leaves, pedunculate, the branches 
■tout, angi^te, short-pilose and puberulent, the flowers short-pedicellate; 
fruit obovoid, obhquc, glabrous, 1 5 cm long and 1 cm broad, narrowed to 
the obtim base. 

Type in the herbarium of the Botanical Museum, Copenhagen, collected in 
Nicaragua by Oersted. A specimen of the same collection is in the U S. 
Natioxu^ Herbarium. 

The typo is an unmounted specimen. labeletl in Oersted’s hand, “In Nicara¬ 
gua legi. Ord ” A second sheet, evidently of the some collection, has the 
locality written in the same hand, os “In insula Jamaica.” No such plant is 
known from Jamaica, and it is fairly safe to assume that the plant is a Nicara¬ 
guan one. 

Only a few species of Elaphnum are known from Central America, tho genus 
being very poorly represented outside Mexico, except for the widely distrib¬ 
uted E. simaruba, Elaphnum Oernledii is clearly distinct from any of the 
species reported heretofore from Central America, 

Ardisia Cutteri Standi, sp nov, 

A small tree, tho branches stout, terete, brownish, loaves oblanccolate, 
about 52 cm long and 15 cm. wide, rounded at apex, long-attenuate from 
near the apex nearly or qmte to the base of the short broad petiole, entire, 
subconaccous, **grcen above, glabrous, minutely punctate, beneath paler, 
sparsely and very minutely brown-Iepidote, the costa stout and sahent, tho 
laired nerves very numerous, slender, prominent, divergent at a wide angle, 
connected by the lax irregular reticulation of the ultimate nerves; iiiflores- 
oenoe terminal, paniculate, about 17 cm. long and broad, tripinnate, the 
branches slender, brown-lepidote with minute appressed scales; flowers um¬ 
bellate at the ends of the branches, the pedicels stout, 6 -8 mm. long; sepals 5, 
nearly distinct, orbicular, 2 mm. long, minutely lepidote dorsally, not evi¬ 
dently punctate, the margins finely brown-ciholate; frmt globose, 1 cm in 
dianieter. densely and coarsely punctate. 

Type in the U S. National Herbarium, no 1,254,089, collected in wet 
forest near Pejivallc, Provmce of Cartago, Costa Rica, altitude about 900 
meters, February 7, 1926, by Paul C Standloy and Juvenal Valerio (no 
47122). 
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This handsome plant is well marked by its remarkably large leaves and 
fruits, and can scaroely bo confused with any other Ardtsta reported from 
Central America. The species is named for Mr. Victor M. Cutter, President 
of the United Fruit Company, as a slight acknowledgment of his hearty oo* 
operation in furthering botanical exploration in Costa Rica. 

Aidlsla minor Standi, sp. nov. 

A shrub or small tree 1 5-6 m. high, the branches terete, grayish or brown¬ 
ish, somewhat rugose, glabrous, densely leafy, with short intemodes; petioles 
stout, 3 -7 mm long, shallowly sulcate on the upper surface, glabroiu, often 
mai^ginate to the base; leaf blades narrowly elliptic to oblong-elliptic, oftm 
broadest above the imddlo, 2 8-^ 5 cm. long, 1 -2.5 ora. wide, acute or short- 
acuminate, often rather abruptly so, the tip obtuse or rounded, at base acute or 
acutely cunoate and often deourrent, entire, thin, glabrous, above green, dull, 
the costa slightly impressed, the lateral nerves inconspicuous, beneath paler, 
the costa slender, prominent, the lateral nerves very slender, promin^us, 
ascending at an angle of about 50 degrees, connected by the lax reticulation of 
the ultimate nerves; yoimg leaves coarsely brown-punctate; mfloresoenoe 
terminal, usually shorter than the leaves, small, few-floweri, bipinnate, 
glabrous, the rachis usually 2 cm. long or shorter, bearing usually 3 or 4 few- 
flowered umbels; bracts caducous; pedicels stout, 2-5 mm. long; sepals 5, 
nearly distinct, dextrorsely convolute, rounded-ovate to orbicuW, 1.6 mm. 
lonfi, obtuse to broadly rounded, glabrous, orenulate, green with scarious 
whitish maigins, punctate with few coarse red-brown dots; fruit globose, black, 
6 mm. in diameter; style slender, 2^ ram. long; endocarp 4-4 5 mm. in di¬ 
ameter, finely oostate 

Type in the U. 8. National Herbarium, no 1,306,429, collected in wet for¬ 
est on Cerroa de Zurquf, northeast of San Isidro, Province of Heredia, Costa 
Rioa, altitude about 2,200 meters, March 3, 1926, by Paul C Standley and 
Juvenal Valerio (no. 50571). Here are referred the following collections: 

Costa Rica: Cerro de las Caricias, Prov Heredia, alt. 2,0(K>-2,400 meters, 
Standley A Valeno 52408 Yerba Buena, Prov Heredia, alt 2,000 m., 
Standley A Valerio 50134. Cerros de Zurquf, Standley A Valeno 50590, 
50613 Santa Marfa de Dota, alt 1,500-1,800 m , Standley 41621; Staridley 
A Valerio 43456, 43467 QuebradiUas, north of El Copey, Prov. San Jos6, 
ah. 1,800 m., Standley 43040 Laguna de la Chonta, northeast of Santa 
Marfa de Dota, alt 2,100 m , SiamSey 42306. 

Ardiaia minor belongs to the subgenus Icaeorea and is closely related to A. 
eampreasa H B K. The latter is a widely distributed and highly variable 
species, but all its forma have larger leaves, au ampler, more branched inflorea* 
oence, and pale sepals. 

Ardlala Mazonii Standi, sp. nov. 

A slender shrub or small tree 3 -5 m. high, the branches stout, terete, rimose, 
glabrous, densely leafy, with short intemodes; mtioles very stout and broad, 
2-4 mm. long, glabrous, often marginate to tno base; leaf blades oblong- 
obovate, sometimes broadly so, 4-7 cm long, 1.5-3 3 cm. wide, very obtuse or 
rounded at apex, broadly obtuse to acute at base, entire, glabrous, green and 
dull above, beneath paler, often brownish, densely and verv minute^ brown- 
punctatc, the costa stout, prominent, the lateral nerves slender, prominent, 
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Moending, oonnsot^ by the irregular lax reticulation of the ultimate nerves; 
infloresoenoe terminal, usually much exceeding the leaves, densely many- 
flowered, tripinnate, 8 cm. long and broad or smaller, the rachis glabrous, 
angulate, the flowers pale pink, chiefly subunibellate at the ench of the 
branches; bracts caducous, pedicels stout, 4r-7 mm long; sepals 1.5-2 mm. 
long, united below, suborbioular, rounded at apex, doxtrorsely convolute, 
dabrous, entire, densely punctate with large glands; corolla 6 mm long, the 
lobes oblong, obtuse, nearly distinct, symmetric, glabrous, minutely and 
obscurely punctate, stamens equaling the corolla, the filaments very short, 
the anthers oblong, 3 mm. long, deeply cordate at base, glabrous, style very 
slender, 3 mm. long 

Type in the U. 8. National Herbarium, no 675771, collected in forest open¬ 
ing between the Rfo Ladrillo and Los Siguas Camp, southern slope of Cerro ^ 
laHorqueta, Chinquf, Panama, altitude 1,200 to 1,700 meters, March, 1911, 
by William R Maxon (no. 5402). The followmg additional collections are 
at hand: 

Panam.\: Humid forest around Los Siguas Camp, alt. 1,700 in , PiUier 
3167. Camp Aguacatal, eastern slope of CInnquf Volcano, alt. 2,100-2,200 
m., PiMier3117. 

Ardtiia Maxonu belongs to the subgenus Icacorea and is related to A. 
trasumsis Oerst., of Costa Rica. The latter has smaller flowers and pointed, 
often acute leaves 

Pittier has recorded the vernacular name "uvilla” for A Maxonu 
Ardlsia pallidiflora Standi, sp. nov. 

A shrub, the branches stout, terete, oohraccous, rimosc, glabrous, the in- 
temodes about 1 cm long; petioles stout, 5 -8 mm long, deeply suleate on the 
upper surface, lopidote-furfuraceous with small appressed brown scales, leaf 
bumes narrowly obovate-olliptic, 5.5 -7 cm long, 2^ cm. wide, abruptly acute 
to long-acummatc, with acute or obtuse tip, obtuse at base, entire, thick 
and fira, densely punctate with large glands, these most conspicuous on the 
young leaves, dull, the venation prommulous, beneath paler, sparsely Icpi- 
dotc with mmutc brown scales, the costa stout and promment, the lateral 
nerves prominent, divancate at a wide angle, connected by tho^ lax reticula¬ 
tion of the ultimate nerves, inflorescence terminal, cymose, twice branched, 
lax, many-flowered, the flowers in umbels at the ends of the branches, the 
main rachis strongly ngzag, bearing at the base of each branch a leaflike 
brown-punctate petioled bract 1-1.5 cm. long; bracts at the base of tho pedi¬ 
cel 1-2 mm long, persistent, Imcar, brown-punctate; pedicels slender, 10-13 
mm. long, pale, sparsely and very minutely lepidoto, often strongly curved, 
thickened at apex; sepals 1 5 mm long, rounded-ovate, very obtuse, glabrous, 
whitish, with scanous margins, bearing on the^ liaek a dense group of large 
brown-red ^ands, the margins minutely denticulate; flower buds 3.5 mm. 
long, acuminate; petals pale, ovate, acimunatc, bearing a few large dark 
punctations; anthers sho^r than the petals, lanceolate, 1 5 mm. long, long- 
acuminate. 

Type in the U. S. National Herbarium, no. 677649, collected m humid forest 
between Alto de las Palmas and top of Cerro do la Horqueta, Chiriquf, 
Panama, altitude 2,100 to 2,265 meters, March 18, 1911, by H Pittier (no. 
3255). 
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Amomberof thosubgeiius/cocorea, but easily reoognuedaiteng the Gentnd 
American species of that group by the pale cymiform inflorBse m ce, the per¬ 
sistent bracts, and the long curved pedicels. 

Ardisia tUaianenslB Standi., sp. nov. 

A slender shrub 1.5-3 m. high, the branchlets terete, when young densely 
furfuraceous with coarse brown appressed scales; leaves mostlv sessile or 
nearly so, rarely on petioles 8 mrn. long, the blades narrowly oblanoeolate- 
oblong, 11-18.5 cm long, 3-5 cm. wide, aouminate or long-aeominate, nar¬ 
rowed to the base, this auriculate and often clasping, the auricles dioit and 
rounded, blades thin, smuatc-crenate, the upper surface green, dull, g^brous, 
beneath paler, rather densely lepidote with small, brown, doeely appressea 
scales and conspicuously black-punctate, the costa slender, prominent, the 
lateral nerves very slender, numerous, divaricate at nearly a right ang^, 
connected by the laxly reticulate ultimate nerves; inflorescenoe shorter than 
the leaves, twice pinnate, consistmg of a few few-flowered umbels, the 
branches very slender, sparsely brown-lepidote, the panicle bearing at the 
bases of the primary branches 1 or 2 largo green leaflike bracts, them 12-18 
mm. long, ovate or lanceolate, sessile and clasping; pedicels about 6 mm. 
long; sepals 5, nearly distinct, broadly ovate or rounded-ovate, acute or 
obtuse, 1 mm. long, denticulate, glabrous, bearmg numerous coarse blackish 
punctations; fruit globose, 6-7 mm. in diameter, purple-black, densely and 
coarsely block-punctate with elevated glands. 

Type in the U. S. National Herbarium, no 1,2)4,466, collected in moist 
forest at Quebrada Serena, southeast of Tilantn, Guanacaste, Ckista Aica, 
altitude about 700 meters, January 27,1926, by Paul C. Standley and Juvenal 
Valerio (no 46169). The following collections from Guanacaste represent 
the same species. 

Costa Hica; Lob Ayotes, alt 700 m., Standley & Valerio 45422. El 
Silcncio, alt 750 m , Standley & Valeno 44729, 44763. 

None of the specimens are in good condition, but they are uniform, and show 
clearly that the plant is distinct from all other Central American species of 
Ardteui, It is perhaps related to the Costa llican A. auneulata Donn. Smith, 
of which I have seen no material, but that is a glabrous plant with entire 
leaves 40 cm. long 

Ardisia Nevermannii Standi., sp. nov. 

A slender shrub 1.5-2 5 m high, the branches terete, densely leafy at the 
tips, very den.scly hirsute with long stiff spreading ferruginous hairs; leaves 
sessile or nearly so, the petioles less than 5 mm long; leaf blades oblanoeolate 
or oblanoeolat^oblong, 16- 29 cm. long, 5-8 cm wide, acummate, long-attcmu- 
ate to the base, there narrowly obtuse and subaunculate, entire, tliin, deep 
green above ajid hirsute, much paler beneath, densely ferruginous-lurBute, 
conspicuously black-punctate, infloresoonco terminal, pendent, the peduncle 
slender, 8-11 om long, densely hirsute, the panicle lax, open, many-flowered, 
tripinnate, the primary branches long, slender, and curvea, the flowers in 
umbels at the end of the branches, the panicles about 10 cm. long and broad; 
bracts persistent, those along the straight percurrent main raohis oblong or 
lanceolate, Icaflike, 1-1.5 cm long, pedicels 5-8 mm. long, slender, hirsute; 
sepals 6, broadly ovate or oval, 1.5 mm. long sparsely hupidulous near the 
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baae, ooanely blaok-punotate, the margins and soarious, glandulaiv 
dliolate; petus 4 mm. long, coherent at bm, elliptio-ovate, aoutish, glabrous, 
purple or purple*pink, denwly and coarsely dark-punctate; stamens slight^ 
^rter then the ^t^, the anthers lance-oblong, 2 5 mm. long, much exceed¬ 
ing the filaments; fruit globose, black, 7-8mm. in diameter, the endocarp finely 
oostate. 

l^rpe in the U. S. National Herbarium, no. 1,305,625, collected in wet 
forest at Finoa Montecristo, on the Rfo Reventas6n below El Cairo, Province 
of Lim6n, Costa Rica, altitude 25 meters, February 18, 1026, by Paul C. 
Standley and Juvenal Valerio (no. 48603). The following coUeotions from 
the same vicinity represent this species: 

Costa Rica: Finoa Montecristo, Standley <& Valerio 48484. Hamburg 
Finoa, Standley & Vedeno 48824, 48774, 48754. 

Ardieia Nwermmnii is a very distinct species, not obviously related to 
any other known from Central America The hirsute pubescence alone is 
sufficient to distinguish it. The species is named for Mr Ferdinand Nevor- 
mann, a keen student of Costa Rican Coleoptera^ at whose homo I was so 
fortunate as to be a guest while collecting about El Cairo. 

Ardisia fuifuracea Standi, sp. nov. 

A small tree, the branches terete, very stout, very densely and coarsely 
furfuraceous with loose, dark brown scales, the intemodes short; petioles very 
stout and broad, 1 -2 cm long but marginate nearly or quite to the base, deeply 
suloate on the upper surface; leaf blades oblong or narrowlv oblong, 17-^ 
cm. long, 4-7 5 cm. wide, acute at base and apex, entire, thick, green and 
^brous above or sparsely lepidote along the shallowly suloate costa, beneath 
brown, very densely lepidote-furfuraoeous with coarse loose brown scales, 
rough to the touch, the costa salient, very thick and stout, the lateral nerves 
very slender, prominulous, numerous, ascending at a wide angle; inflores¬ 
cence termiiuu, paniculate, pyramidal, about ^ cm long and broad, tri- 
pinnate, the branches very stout, densely brown-furfuracoous; bracts cadu¬ 
cous; flowers sessile on the branches or in dense few-flowerod sessile clusters, 
the pedicels, if any, 2 -2.5 mm. thick and 1 -1 5 mm. long; flower buds acute, 
about 4 mm. long; sepals dextrorscly convolute, orbicular, 2 mm. long, gla¬ 
brous, densely and coarsely punctate, the margin minutely denticulate; petals 
ooalesoent at base, ovate-oval, narrowed to the obtuse ^xix, glabrous, coarsely 
dark-punctate; anthers oblong-ovate, 1.8 mm. long, glabrous, cordate at 
base, the filaments nearly equaling the anthers, the stamens slightly shorter 
than tJie petals. 

Type in the U. S. National Herbarium, no. 1,306,786, collected in wet 
forert on Cerro de las I^ajas, north of San Isidro, Province of Heredia, Costa 
Rica, ^titude 2,300 meters, March 7,1926, by Paul C. Standley and Juvenal 
Viderio (no. 51556). 

Ardieia ftttfuraeea evidently is related to A. palmma Donn. Smith, of the 
ffw ma region. The latter has a much more open inflorescence and lacks the 
ooane furfuraceous covering which is so conspicuous in the species here 
described. 

The flowers of A. fwfvraeea are ^ite with pinkirii dots. 
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PinthmdR aeruginosa Standi., sp. nor. 

Branches stout, terete, the intemodes 1-1.5 om. lo^, densely stellate- 
tomentoae with red-brown, rather coarse, sessile ludrs; petiolea stout, 3-0 mm. 
long, densely stellato-tomontosc; leaf blades elliptio-oblong, broadest at or 
slif^tly above the middle, 12-16 om. long, 4-5 cm. wide, abruptly short-wni- 
minate, ouneately narrowed to the acute base, decurrent upon the petiole, 
obscurely undulato-crenate, membranaceous, deep green above, sparsely 
stellate-pubescent along the costa, elsewhere glabrous, beneatb densely 
stellate-hispidulous with red-brown hairs, the costa prominent, the lateral 
nerves numerous, slender, divergent at a mde angle, subarouate, insularly 
and laxly anastomosing near the margin; inflorescence terminal, paniculate, 
P3rTamidal, about 1.1 cm. long and broad, tripinnate, lax, many-flowered, the 
branches densely ferruginous-tomentose with sessile stollato haue, the bracts 
linear, 2-3 mm. long; p^icels 2-4 mm. long, buds 3.5 mm. long; sepals nearly 
distmct. lincar-triiuigular, 1.5 mm. long, stellate-hirtellous, acute; petals 
linear-oolong, 2 5 ram. long, minutely stellate-tomentose on both surfaces; 
stunens shorter than the petals, oxsorted in anthosis, the filaments very short, 
the anthers linear, 1.7 mm long, with a black dorsal Ime; ovary conic, gla¬ 
brous, the style filiform, 2.5 mm. long, glabrous. 

Type in the U S. National Herbarium, no 861823, collected in forests of 
Tremedal, near San Eam6n, Ckista Rica, altitude 1,300 to 1,400 meters, April 
14,1913, Ijy A. Tondus (no. 17659). 

Obviously related to the Guatemala P. aemlifolia Donn Smith, which 
has similar pubescence but chiefly of stipitate, not sessile, hairs. 

Maba nicataguensia Standi, sp. nov. 

Branchlets slender, subterete, ochraceous, densely furnished with pale, 
slightly elevated lenticels, the young branchlets densely fulvous-puberulent 
and short-pilose with spreading or ascending hairs; petioles stout, 4r6 mm. 
long, densely diort-pilose, leaf blades chiefly obovate-oblong or oblanceolate- 
oblong, 3.5-7 cm long, 1-2.5 cm. wide, obtuse to rounded at apex, gradually 
narrowed to the acute to obtuse (rarely rounded) base, thick, deep grmn 
above, densely pilose, at least when young, with short slender spreading hairs, 
beneath scarcely paler, densely velutinous-piloso with short, stiff, grayish, 
mostly straight but partly curved hairs, the costa stout, prominent, the lateral 
nerves about 5 on each side, strongly ascendmg, obwurely anastomosing 
near the margin; pistillate flowers axulary, solitary, the stout pedicels 1-4 
mm. long; calyx densely fulvous-tomentose on both surfaces, 3 to 5-lobate, 
8-10 nun. long, the tube campanulate, the lobes broadly ovate, obtuse, thick, 
much longer than the tube, their margins slightly recurved; pistillate corolla 
uroeolate. the tube 8 mm. long, 5 mm. broad, g^brous near the base, above 
(like the lobes) densely sericeous, the 4 lobes ovate, obtuse, 3 mm. long, erect, 
their margins incurved, the corolla glabrous within; ovary densely diort- 
pilose, the style stout, 2.5 mm. long, sericeous. 

Ty^ in the U. S. National Herbarium, no. 1,266,111, collected near Mana¬ 
gua, Nicaragua, April 16, 1926, by Diooleciano Chaves (no. 206). 

Only one other species of Maba is known from Central America, M. Verae- 
erueit Standi, which has been collected in Salvador. It differs from M. 
ttiearagvmaia in having glabrate, usually acute or acuminate leaves. 

In the Niewaguan tree the oalsrx seems to be as often 4 or 5-parted as 3- 
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parted. In the genua Maba the calyx is auppoeed to be 3*part6d; in Dio 9 pyros 
4 or 6-parted. It ia evident that in this oaac, at least, this difference does not 
hold, and it ia therefore doubtful whether McAa can be maintained aa a dis¬ 
tinct genua. 

Dioapyroa Rekoi Standi., sp. nov 

Branchlets terete, blackish brown or dark reddish brown, bearing numerous 
small, pale, slightly elevated Icnticcls, the youngest branchlets very densely 
tomentose with short spreading fulvescent hairs, usually also pilose with a 
few longer hairs, the intemodcs short, subterete or (XHnpressed; petioles stout, 
8-11 mm. long, densely tomentoso; leaf blades variable, oval te oval-ovate, 
10.5-15.6 cm. long, 6.5-7.8 cm. wide, broadly rounded to acute at apex, at 
base rounded to abruptly short-cuneate. thin, densely volutinous-hirtellous 
on the upper surface, l^neath very densely pilosc-tomentose with oohm<^UB, 
slender, stiff but more or less entangled hairs, the costa and lateral nerves 
prominent beneath, the costa stout, the lateral nerves about 9 on each side, 
ascending, irregular, pistillate flowers (staminate flowers not seen) axillary, 
the inflorescences sometimes 2-flowcred, but the pedicels usually soUtary, 
stout, straight or curved, densely tomentose, 8'18 mm. long; ceflyx green, 
densely tomentose on both surfaces, 5-lobate nearly to the base, in onthesis 
1 5-2 cm. long, somewhat accrescent in age, the lobes somewhat unequal, 
oblong-ovate to lancc-oblong, 7-8 mm wide, acute, abruptly short-acuminate, 
or narrowed to an obtuse apex, ovary ovoid-globosc, 7 mm broad, densely 
pilose with short spreading hairs, the pube^nce long-persistent, corolla 
globose-urceolate, glabrous within, densely tomentose outside, the tube 11 
mm broad at ba^, 6 7 mm long, constricted above, the 5 lobes spreading, 
broadly ovate, obtuse, 4 mm. long; fruit depressed-globose, 4 5 mm. broad, 
fdftbrate. 

Type m the U. S National Herbarium, no. 1,269,427, collected at Achotla, 
Guerrero, Mexico, altitude 700 meters. May, 1926, by Bias P. Keko (no. 
4895). Called “zapote negro ” 

This is one of the most clearly distinct of all the Mexican species of Diospy- 
To» In the writer’s key to the Mexican species* it runs at once to D texana, 
a tree with small leaves and fruit, to which it is not closely related. The 
dense pubescence of the leaves is the most conspicuous character of the plant. 

Loeselia gnmdiflon Standi., sp. nov. 

Plants perhaps suffrutescent, probably 60 cm. tall, much branched, the 
branches slender, stiff, the older ones with pale brown, exfoliating bark, the 
younger branches sparsely arachnoid-villous, at least about the nodes, the 
intemodos mostly 3-5 cm long, leaves all opposite, sessile, lanoe-oblong to 
oblong-ovate, broadest at base, 3-4 8 cm long, 1-2 cm. wide, long-attenuate 
to the narrow subulate-tipped apex, shallowly cordate and clasping at base, 
stiff, pale green, finely serrate with close spmulose-tipped teeth, minutely 
^andular-pubcnilcnt on both surfaces, the venation promin^t and coarsely 
reticulate; flowers forming a large open much-branched panicle, the pedicels 
mostly ^12 mm long, sometimes longer, sparsely tomentuloso and glandular- 
puberulent; bracts of the branchlets subulate, entire, appressed, those (2-fl) 
at the base of the flower linear-lanceolate, 10-12 mm. long, dark purplish, 


■ Contr. U. 8 N»t Herb SS: 112d 1924. 
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^brous, dliate-eemilato, f^oeely appieaaed to the calyx: calyx 0 mm. long, 
greenish, hyaline, glabrous, lobed nearly to the base, tne lobes laocecdate, 
acute, entire; corolls tube very slender, 1 cm. long, findy villous outside, ^ 
lobes (including the claw) about 1.5 cm. long, i^brous or neaily so, linear- 
oblanceolate, cream-colorkl when dry, 2-3 mm. wide, ^brous or nmuly so, 
obtuse at apex and entire or nearly so, the daws, very long and slender, pur¬ 
plish; filaments long-exserted, ^brous. 

Type in the U. 8. National Herbarium, no. 1,260,708, collected at Aehotla, 
Guerrero, Mexico, altitude 700 meters^ January, 1027, by Bias P. Rdco (no. 
6100). No. 6057, from the same locality, is conspecific. 

It is a surprise to come upon a new Mexican plant so strong marked as 
this one. It is true that collectors are still finding in Mexico numerous unde- 
senbed species of plants quite as distinot as any ever published, but the pres¬ 
ent plant is, after Loeseha tneificana, the most clearly differentiated species 
of its genus. In other species of Loeadta the leaves are all or chiefly alter¬ 
nate, while in L graruiiftora they are uniformly opposite. The large flowers, 
which must make the plant a rather handsome one, also are distinctive, and 
the form of the inflorescence is not matched in any other species. L. grandv- 
flora belongs to the section Etdoeselia Peter. 

SCIENTIFIC NOTES AND NEWS 

Paul C. Standlkt, of the National Museum, sailed from New York 
November 26, to spend the wmter in botanical field work in Honduras. 
This Republic is almost wholly unknown botanically. and its exploration is 
expected to yield rich results. The work is being undertaken in cooperation 
with the Arnold Arboretum and the United Frmt Company. 

Professor A 8. Hitchcock mvc an address before the Botanical Society 
of Pennsylvania at Philadelphia, November 10, on The morphology arid 
chaomfication of the grass family. 

The Petrologists’ Club met at the Geophysical Laboratory on November 
16. Dr. G. P. Merrill of the National Museum discussed The petrology 
of meteorites. 

The meeting of the Pick and Hammer Club at the Geological Survey on 
November 16 was devoted to an informal discussion of the Application of 
geophysical methods to geological problems. N. H. Heck, of the Coast ana 
Geodetic Survey, reported on the action of the International Geodetic and 
Geophysical Union in appomting a committee on this subject, and spoke of 
the Coast Survey’s own work. W. J. Roonet described the coo^ative 
study of electrical methods under way by the Department of Terrestrial 
Magnetism (Carnegie Institution) and the Michigan School of Mmes. 
A C. Spencbb reported on President Mason’s New York address on the 
electrical methods. F. L. Hess spoke on the work of the U. S. Bureau of 
Mines and the Colorado School of Mines. There was discussion by F.E. 
Wrioht, 0. H. Gish, L. B. Tvckbbiian, P. R. Hbtl, and others. 
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PHYSICS .—A note on the change of comprees^nUty with pressured 
Lbabon H. Adams, Geophysical lAboratory, Carnegie Institution 
of Washington. 

The compressibility of practically all substances decreases with 
increasing pressure. For most solids tliis decrease is a very small 
quantity because the compressibility itself is very small; indeed, the 
change in compressibility is so minute that it is only by the use of 
delicate experimental methods and of a large pressure-range (10,000 
megabaryes* or more) that it con be measured. It is sometimes con¬ 
venient to determine the mean compressibility over a given pressure- 
range and not convenient or practicable to measure the variation of 
oompreesibility with pressure. The object of this note is to call 
attention to the relation between compressibility and change of 
compressibility of crystalline substances of moderate or low com¬ 
pressibility, for the purpose of providing an estimate of the pressure- 
coefficient of compressibility when the compressibility only is known. 

The results of available measurements are shown in Table 1. The 
second column gives the compressibilities of the substances listed in 
the first colupm, and in colunm 3 are the corresponding values of the 
change of compressibility with pressure. 

The compressibility p, according to the tisuol custom, is defined as 
the relative change in the volume V per unit increase in pressure, P. 
That is, 

^ VodP 

in which Vq is the volume at P -0; and fin is the compresaibility at 

^ Reoelyed November 10, 1027. 

■ The megftbarye (sometimee called the megabar) le the equivalent of 10* dyner per 
■q. om. One megabarye - 0.967 atm. 
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zero pressure. In Table 1 the quantity, - Ap, means -10'* ^ and 
is the decrease in the value of 10*/3 for 10,000 megabaryes inereaae of 
pressure. For these substances of moderate compressibility ~ ia 

independent of pressure—at least within the error of experiment. 

Two widely different methods have been used in obtaining com¬ 
pressibilities of solids. The one involves the measurement of the 
change of length of a specimen when subjected to pressure. This 
method is capable of great precision and is the one by which the larger 
part of the data in Table I was obtained. It has the disadvantage 
that the cubic (xunpressibility can be obtained from a single series of 
measurements only when the substance belongs to the cubic system 
and is not aeolotropic from deformation or lack of homogeneity. The 
other method determines the volume-change and hence the cubic 
compressibility directly, and gives a true result for aeolotropic ma¬ 
terials. Its disadvantage is its lesser sensitivity as compared with 
the linear method. 

All of the available data for crystalline solids whose compressibility 
is 8'10~* or less are plotted on Figure 1, except tellurium, which does 
not fall in the diagram, and the alkali halides* which are known to be 
abnormal in many respects as compared with other compounds. 
The points for the alkali halides lie somewhat above the other points, 
forming, in a general way, a separate family of points. In the plot, 
measurements on cubic metals by the linear method are denoted by 
circles; direct measurements of cubic compressibility, or linear measure¬ 
ments in three directions on metals, by triangles; and measurements of 
all kinds on compounds, by crosses. Data for which different results 
were obtained with different samples (e.g. aluminum) are averaged to 
give a single point. Linear measurements with substances not belong¬ 
ing to the cubic system, on samples cut in one direction only, have not 
been included. It will be noted that in general —A/9 increases with 0, 
that is, the greater the compressibility, the more it changes with 
increasing pressure. At first sight the points do not seem to fall any 
too well on a single curve, and yet the five or six points that are con¬ 
siderably off the curve probably attract the attention \mduly as com¬ 
pared with the thirty or more points that do lie on or near the curve. 

It is not the purpose of the writer to urge that A/9 ia a single-valued 
function of /9 for all solids. In all probability A/9 depends on other 


• SUter, Phyi. Rev. tt: 488. 1024. 
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TABLE 1.—OOMPBIBBIBILITY AND ChANQE OF COUFBXHSIBILITT WITH PAfiUimB FOB 
Vabious Bouda Tab Unit or PnaBBUBB Is thb Meoabartb 


MAiraUAl, 

.lUTTiow 

uraaBNC 

Iron 

0 60 

0 04 

8 

Platinum (wire) . 

0 37l 

1 0 04\ 

8 

Platinum (rod) 

0 31j 

f 0 00/ 

8 

Molybdenum 

0 36 

0 02 

.. 8 

Tantalum. 

0 40 

.. 0 01 , . 

8 

Tungsten. . . 

0 32 

0 ai 

4.8 

Palladium 

0 53 

0 04 

... 8 

Nickel .... 

0 54 

0 04 

8 

Cobalt 

.. 0 55 

0 04 

. 8 

Gold 

0 50 

0 05 

8 

Copper 

0 74 

0 06 . 

8 

Uranium .... 

0 00 

0 05 

8 

SiVrer 

.. 1 01 

0 09.. 

8 

Alummum (rod) 

1 30l 

1 0 071 

8 

Aluminum (casting) 

t 371 

1 0 10/ 

8 

Germanium . 

1 41 

. 0 14 

8 

T^ad 

2 30 

u 31 

3,8 

Obnum .. ... 

3 65 

0 40 . 

8 

Calcium 

5 84 

1 00 

8 

Strontium 

8 35 

1 51 

8 

Zinc 

1 73 

0 27 

3,8 

Bismuth 

2 00 

0 47 

3,4 

Antimony 

2 75 

0 65 

4 

Tin . 

1 00 

0 28 

3.4 

Rhodium 

0 38 

0 56 

5 

Indium . 

0 27 

0 03 

5 

Cadmium 

2 24 

0 60 . 

3 

Quarts 

2 70 

0 44 

3.7 

Mica 

2 .34 

0 40 

6 

Oligoclase 

1 74 

0 21.. 

6 

MicnicUne 

1 02 

0 20 . 

6 

Magnetite 

0 55 

0 04 

7 

Pynte . . 

0 70 

0 04 . .. 

. 7 

Fluonte . .. 

1 23 

0 13 

7 

Calcite 

1 36 

.. 0 08 

7 

Celestite 

. 1 50 

0 16 

7 

Galena ... 

1 01 

0 13 

. 7 

Sphalerite ... 

. 1 30 

0 04 

7 


* Adamg, Williamson, and Johnston, Journ. Ain Chem Soc 41: 12 1010 

* Bndgman, Proo Am. Aoad. Arts Sci. 00: 305. 1025 

* Bridgman, Proo. Am Acad Arts Soi. 09: 100 1024 

* Adams and Williamson, Journ Frank. Inst 100: 476, 1923 
T Bridgman, Am Journ Soi. 10: 483. 1025 

■ Bridgman, Proo Am Aoad. Arts 8ci. 08: 165. 1023. 
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factors, but the divergence of the points in Figure 1, is for the majority 
of the materials, hardly larger than the error of experiment—experi¬ 
mental error caused perhaps more by a lack of compactness in the 
material than by the direct errors of observation. This effect in 
ciystalline aggregates is \^ell illustrated by the behavior of marble. 
Ordinary marble may show, under pressure, a perfect volume-elasticity, 
yet at low pressures the compressibility is abnormally high and falls 
more rapidly than can be accoimted for by the elastic properties of 
the calcite grains themselves. 

It is believed that the curv'e in Figure 1 will be of practical value in 
providing a rough estimate of the change of compressibility in sub¬ 
stances for which the mean compressibility only, over a given pressure 
range, is known. For exiunple, if the mean cubic compressibility of a 
material over the pressure range from 0 to 10,000 megabaryes were 
found to be 1.10 x 10“*, then from the value of A/3 given by the curve 
it would follow that 10*/3 would be 1.16 at zero pressure and 1.04 at 
P = 10,000. It is probable that these estimated values would not be 
in error by as much as ± 0.02. 

A solution of the problem of the change of compressibility with 
pressure must await a more complete knowledge of the dynamics of 
the atomic aggregates in crystals. The problem must be attacked 
from the theoretical side as well os the experimental, and vmtil more 
is known of interatomic forces as a function of distance, any prediction 
as to A|9 for a substance, if the mean compressibility only is known, 
must be mode by some empirical method For solids of moderate 
compressibility (excluding the alkali metals and alkali halides) the 
curve given in the figure will provide an estimate of the change of 
compressibility accurate enough for many purposes 

SUMMARY 

The change of compressibility with pressure for crystalline solids 
is to a rough approximation dependent on the compressibility itself, 
the two quantities increasing together. The mutual relation is more 
obvious if the halides of the heavier alkalis be excluded; 85 per cent 
of the remaining observations deviate from a single smooth curve by 
an amount which is hardly greater than the experimental error. 
Hence this curve may be used to determine the order of magnitude, at 
least, of the pressure-coefficient of compressibility, if the mean com¬ 
pressibility over a given pressure-range is known. 
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MINERALOGY .—Almanddtespeasartite garnet from Otoynns FaUa, 
Baltimore.^ Eabl V. Shannon and Forbbt A. Gontxb. 

Pegmatite in the gneiss which b quarried at Gwynns Falls, Baltimore, 
bears garnet as scattered and fairly large crystals in a fairly coarse 
pegmatite, and as small crystals distributed in parallel lines in finer- 
grained pegmatite. The garnet of the latter rock, which presents a 
marked similarity to the banded garnetiferous rock in some of the 
gem-bearing pegmatites of the Southern California tourmaline field, 
was analyzed in the laboratory of the National Museum and the 
rraults are presented herewith. 

The specimen from which the analyzed material came consists 
principally of quartz and feldspar in granular gneissic bands with 
some schistose mica partings. The feldspar is principally white to 
pale buff orthoclase and forms grains up to 1 centimeter across. The 
garnet is aggregated into granular, parallel and somewhat wavy 
bands from 1 to 3 millLraeters wide which follow the general parallel 
structure of the rock. These bands consist of imperfectly euhedrol 
crystals averaging 0.5 millimeter but reaching an extreme size of 2.0 
millimeters and isolated in quartz and feldspar. The color ranges, 
according to size, from pale brownish pink to dark brownish red. 

Garnet-rich pieces were crushed and screened between 40 and 100 
mesh sieves, and the minerals separated with methylene iodide heavy 
solution. The cleaned sample consisted principally of euhedral garnet 
crystals formed by an equal development of the faces of the trapezo- 
hedron and the rhombic dedocahedron. The final sample showed only 
a very small number of extraneoxis grains, principaUy of adhering 
quartz, and when ground for analysis was homogeneously isotropic. 
Thp analysis gave the following results: 


C^nstitmiU 

SiOt . . 
AlK)i . 

F®0 .. . 
MgO 
MnO .. 
CaO. 


AXAliTBIS AND RATIOB OF GABNBT FBOM BALTlllOlUB 

(Foreat A. QoDyar, analyst) 


Pgr otfil 



Rm^ 






36 

ffl.. . 

694 

... .694 

.. .198 

X 

3... 

. .98 

X 

3 

21 

1 

39 . , 
44.. 

209^ 
. 009] 

^ . . .218.. 

00 

X 

1.. 

1 08 

X 

1 

21 

68 . 

.300 








17 

48 . . 
16 

. 012 I 

2421 

^ .. .690. 

.199 

X 

3... 

. .09 

X 

8 

2 

34. 

042 









100 20 


> Publmhied by permisaion of the Aoting Secretary of the SmlthBonian Institution. 
Received November 17 1027. 
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It will be seen from the analysis that the garnet is a member of the 
almandite-q}esBartite series and contains the ferrous iron molecule 
a little in excess of the manganese molecule. Most all garnets from, 
granitic pegmatites belong to this series. When the bases are cdm- 
bined in constituent molectiles, the following mineralogical compou- 
tion is derived from the analysis: 


MaleoiiU 

Formula 

jRo/to 

Purotni 

Almandite 

3FeO AW. 38i02 

100 . 

49 87 

Sposaartite 

3MdO A1.0i 3SiOi 

081 

40 17 

Andradite 

.3Ca0-Fe,0, 3SiO, 

000 . 

4.5S 

GroBHularite 

3CbO AI,0.-3SiO, . 

006 .. 

2 » 

Pyropc 

3MgO AI,Oi 3SiO| .. 

004 ... 

1 02- 

Alumina (exoean) 

A1,0... 

010 .. . 

1 82: 

100.32: 


llie calculate<l index of refraction of a garnet of the above composi' 
tion, excluding the excess alumina and using Ford’s data for the 
end members, is 1.816 while the index of refraction of the analyzed 
powder was found to be 1.808. 

The ratios of the first table show that the silica almost exactly 
balances the bivalent bases whereas the trivalent hoses are a little 
too high to conform exactly with the garnet formula and show an 
excess of 1.82 per cent of alumina in the second table. Many analyses 
of mangnne8e-l)enring garnets present a deficiency of trivalent bases, 
and to conform to the general garnet formula 3R"0*R'"i0»-3Si0» it 
is necessary to assume some of the manganese to be present in the 
trivalent state. As shown in a previous communication,* the defi¬ 
ciency may at times be due to analytical error. In the present analy¬ 
sis the basic acetate method for separation of manganese from iron 
and alumina was not used, the iron and alumina being precipitated 
only by ammonia. The results showed trivalent bases high instead 
of low, as is usual when the acetate method is employed. The whole 
analysis was then repeated and the results checked with the greatest, 
care. As manganese is the most troublesome element in such an 
analysis, the additional amount of manganese in the weighed iron 
and alumina was determined. The precipitate obtained from the 
final'ammonia precipitation was ignited, weighed, fused with potassium 
bisulphate, and obtained in sulphate solution in the usual manner. 
The solution was then made up to a volume of 250 cubic centimeters 

* Eahl V. Shannon, "Blytkile" arid the vMnganeee garnet from Amelia, Virginia, 
Journ. Wuh Aemd. Soi 17: 444-463 1927. 
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in a calibrated flask. One fifth (50 cubic centimeters) of the solu¬ 
tion was withdrawn with a pipette and the manganese in it deter¬ 
mined colorimetrically. The balance of the solution was reduced, 
titrated for iron, and tested for titanium as usual. Minor amounts of 
manganese contaminating the lime and magnesia precipitates were 
likewise colorimetrically estimated and appropriate corrections made. 
The results w’ere highly satisfactory and it has been concluded to 
avoid the use of the basic acetate method in future analyses. 

MINERALOGY.— Natrojarosite from Kingman, Arizona.^ Earl V. 

Shannon and Forest A. Gonyer. 

Since the discovery that jarosite or members of the jarosite group 
of minerals are unusually common in the oxidized portions of ore 
deposits, especially in desert regions or areas of more or less arid 
climate, the interest in this group has increased among geologists 
and practical mining men as well as among mineralogists. Follow¬ 
ing the description of the original potash jarosite there were found, 
almost simultaneously, other analogues of the compound in which 
soda and lead were essential bases. The lead compound, plumbo- 
jarosite, has in numerous places been worked as an ore of lead, and 
a variety occurring in small amount at the Boss mine, Nevada, proved 
to contain relatively very large amounts of platinum and palladium. 
In addition to thoie most interesting minerals, analogues of jarosite 
in which the potash is replaced by silver oxide and ammonium oxide 
have recently been found in Utah. In appearance these jarosites 
are so similar that they cannot be distinguished from each other with¬ 
out chemical teats. Although distinct and measurable crystals have 
been foimd, the minerals usually vary from yellow to brown in color, 
are more or less earthy in texture, and have in many cases been 
mistaken for earthy limonite. The flner-grained exomples are dull 
in luster, but the coarser varieties are usually silky or satiny in 
lustre. 

A large lot of specimens of a jarosite was received at the National 
Museum from Mr. W. F. Smith, of Kingman, Arizona. The locality 
is given as the Georgia Sunset mining claim,} mile east of McConnico, 
a station on the Santa Fe Railroad in Mohave County, 4 miles south 
of Kingman. Since the material was pure and in good specimens 

' FubUahed by pennisaion of the Acting SeereUry of the Smithsonian Institution. 
Received November 17, 1927. 
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which it was desirable to preserve in the collections, it was analysed. 
A representative specimen of the purer material was ground, and 
when examined under the microscope was found of satisfactory quality. 
The analysis gave the following results: 


ANAI.VaiH AND RATIOS OF NATROJAKOSITB 


ConwtUunHi 

Prr onHi 


Jiaito 


Insolublo 

.... 22 




FeiO, . . .. 

AliiO( 

. 48 23.. 

. 00 

302 

.. 001 

> ... 303 . ... 

. 1 01 X 8 

FeO . 

.68 . 

.. 008 



OwO . 

05 ... 

001 



MgO 

. 05 ... 

001 

. .. 103. 

.. 1.03X1 

NaiO. 

. 4 28 .. 

009 



KiO. 

.2 28 

024j 



AgiO ... 

PbO . . 

.none 

trace 




(NH,),0 

none 




SO. 

33 71 

421 

.m . ... 

.. 1 05 X 4 

HiO 

10 76 . . . 

. 597 

. . B97.. . . 

. .M X 0 


100 26 

The ratios give the formula for natrojnrosite, ('Na,K)iO*3FeiO»' 
4SOi*6HiO. The material is free from more than traces of silver 
and lend although a larger sample might have shown precious metals 
upon assay. 

The material is compact to earthy and golden-brown to yellow. 
The more friable and lustreless portions greatly resemble common 
yellow ocher. Other specimens consist of a greatly altered, koolinized 
or sericitized, and bleached igneous rock heavily impregnated with 
pyrite. Others are similarly altered rock from which the pyrite has 
decomposed, leaving jarosite obviously derived by oxidation from the 
pyrite. 

Under the microscope the mineral is clean, transparent, greenish- 
yellow, and nonpleochroic with high birefringence. The powder is 
made up of tabular crystal grains, many of which show hexagonal 
or rhombohedral boundaries. Many of the crystals lie on their 
basal plane and since these are dark in all positions between crossed 
nicols the mineral is uniaxial, or nearly so, and is negative. The 
indices of refraction measured are: w » 1.829, < = 1.760 ± 0.002. 
The differences in optical properties between the several members 
of the group are not such that they can be differentiated micro¬ 
scopically. 
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PETAOLOGY .—Rocks of the OaHdpotgoa Itilands.^ H. S. Wabh- 
XNQTON and Mary G. Kxtbs, Geophjnucal Laboratoiy, Carnegie 
Tnstitution of Washington. 

In 1923 the Harrison Williams expedition of the New York Zoo> 
logical Society visited the Galdpagos Islands, where extensive soolog- 
ioal collections were made.* Dr. Beebe, Director of Scientific Work, 
was so good as to collect some of the rocks, in spite of the very limited 
time at the disposal of the expedition. Eor this and for his kind 
permission to describe some of the specimens we would express our 
hearty thanks. 

This small group of wholly volcanic islands, lying on the equator 
about 500 miles west of Ecuador, was first made known to science 
by Charles Darwin, who visited them in 1835 during the famous 
cruise of the Beagle and described them in a classic chapter.* Since 
then several other expeditions have visited the group, as noted by 
Beebe in his book cited above. Most of these expeditions were for 
soological and botanical purposes and, apart from Darwin’s masterly 
observations, the literature on the petrography of the islands is very 
scanty. Of the papers that deal especially with the rocks of the 
islands there appear to be but two that need to be mentioned here 
and that are not included in Beebe's bibliography. One is a paper 
by Gooch* describing a set of specimens given him as a student by 
Tschermak; the other is a brief report by Merrill* on a small collec¬ 
tion of rocks made during the Albatroas expedition in 1801. Neither 
Zirkel nor Rosenbusch do more than make very brief mention of the 
“palagonite” tuff. 

Darwin estimated the number of craters at about 2,000, and 
several of them have been in eruption during the last himdred years 
or so.* The lavas, in general, have been considered to be basaltic, 
with the peculiar yellow tuff described by Darwin, but the papers by 
Gooch and by Merrill give indication that there may be considerable 
variety, as will be noted later. The specimens especially studied by 
us were collected by Beebe on Eden, an islet off the northwest coast 

* Reoeiv«d November 10, 1027 

* William Beebe, OalapagoM. U'arU’« End New York, 1924. 

^Dahwin, Geological ObseriHiixona, 3rd ed, London, pp. 110-181, 1301. 

* Frank A. Gooch, Tsoh Min. Mitth. 0: 133. 1876. 

^Mrurill, Bull Mub Comp. Zool. 16; 236 1893. 

* See Sapper, Kaialog tier gu^tchlhchen Vuikanauebrilche, p. 05, 1917. Aleo Beebr, 
op. oit, pp 411, 412, (cB 1912, 1807). Theee two eruptions are not mentioned by 
Bappor. 
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of Indefatigable. They conaist of basalt and of the peculiar yellow 
tuff; the other specimens were so altered as scarcely to repay study. 

BobqU .—The rock is dense, non-scorioceous, and very fine-grained, 
but not aphanitio, small glistening crystals of feldspar being visible 
through the mass. The color is very dark brownish gray—almost 
black. A few very small phenocrysts of feldspar are seen here and. 


TABLE 1.—Basalts op GalIpagoa avd or Hawaii 



(1) 

(2) 

(3) 

SiOt . 

48 24 

48 04 

48 42: 

A1.0. 

15 82 

15 35 

13 07 

Fc^i 

0 78 

5 72 

4 17 

IbO ,, 

0 84 

7 67 

0 57 

MgO 

5 84 

5 77 

4 at 

CaO . . 

0 84 

10 13 

8 86 

Na«0 

3 63 

3 26 

3 30 

K«0 . 

0 64 

0 79 

1 20 

H«0+ 

. 0 72 

0 27 

0 84 

... 

0 11 

0 04 

0 42 

TiO. . 

3 88 

3 13 

3 25^ 

P*0. 

0 16 

0 83 

0 01 

MnO 

. . 0 20 

0 10 

0 17 


90 70 

Norms 

100 62 

09 78 

Q . . 

,, -- 

— 

0 84 

Or 

3 89 

4 45 . 

7 78- 

Ab 

20 87 

27 77 

27 77 

An s 

25 02 

24 74 

10 46^ 

Ne 

0 28 

— 

— 

Di 

18 67 

18 66 

15 40* 

Hy . 

— 

8 01 

12 88 

OI . 

. 11 06 

0 76 

— 

Mt 

1 16 

8 35 

603 

11 

7 46 

5 93 

’ 6 23 

Ap . 

. 0 34 

0 67 

202 


(1) Andesine 1>a8alt, Eklen Islet, Caldpscos Islanda Koycs analyet 

(2) Andesine basalt, Hualalai, Hawaii Washinid^D analyst Am Journ Soi. Or 

104 1023. 

(3> Andesine basalt, Mauna Kea, Hawau Washington analyst Am Juum Sci. Oi 
403 1023. 

there. In thin section, the texture is seen to be ophitic, the rock beine 
made up of tables of andesine (about Ab^Am), with interstitial, anhe- 
dral, p^e brown, non-pleochroic augite, and very few rather larger 
rounded olivines. There is no magnetite, but considerable darkish 
brown glass in interstitial patches. A narrow rim of the glass sur¬ 
rounds the olivinee. 
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The chemical composition of this basalt is shown in No. 1 of Table 1. 
The analysis is that of a normal basalt, which may be matched by 
several of the basalts of Hawaii, as shown in Nos. 2 and 3 of Table 1. 
The only features worthy of special mention ore the great prepon¬ 
derance of FeO over Fej Oi, and the high NaiO and TiOi. 

Tuff .—Darwin devotes considerable space to the description and 
discussion of the origin of "a singular kind of tuff,” which forms 
craters on Chatham and James Islands. This is the so-called “palag- 
onitic” tuff of Bunsen, Zirkel, and Rosenbusch. All the specimens 
examined by us came from the small islet of Eden. 

This tuff is very dense and compact, but most specimens can be 
readily scratched with a knife, having a hardness of 3 to 4. The color 
is a rather light, yellowish brown and the luster is peculiar—greasy 
or, as Darwin puts it, resinous. Fragments are slightly translucent 
on thin edges. The mass contains very'smoll (1 to 2 mm.) grains 
of block augite and also fragments of basaltic lava, some of them 
scoriaceous. 

The making of coherent thin sections of this tuff, using the most 
compact specimen, proved a matter of much difficulty, ns the section 
broke up and spread into a number of detached pieces. The greater 
part of the material is composed of small angular fragments of clear 
bright yellow glass, slightly mottled, the average index of refraction 
being 1.585, ns kindly determined by Dr. Merwin. This glass con¬ 
tains a few small inclusions, some of them of augite and some inde¬ 
terminable, with a few small ellipsoidal vacuoles. These glass frag¬ 
ments are separated by a white doubly refracting mineral of very low 
refractive index, which appears to be zeolitic. The presence of 
this accounts for the peculiar action of the section. A few grains of 
olivine and one or two of augite are seen. 

An analysis of a compact specimen, free from basalt fragments and 
from veinlets of calcite, is given in No. 1 of Table 2, with one of a 
similar tuff made by Bunsen in 1851, and several analyses of similar 
rocks. In No. 1 the low SiOi, MgO, and KtO are noteworthy, and 
it is very evident that the iron is almost wholly in the ferric state. 
The amount of HiO (both + and -) is remarkably high, the two 
together making up almost 21 per cent of the rock. Unquestionably 
much of this belongs to the rather abimdant zeolitic material, but 
some of it is also probably contained in the glass. The complete 
absence of C0| in such a hydrated tuff is noteworthy. The analysis 
by Bunsen, one of three made some 75 years ago, is of only historic 
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interest, but in its general outlines it greatly resembles the' recent 
one and is evidence of Bunsen’s accurate work, given the facilities 
and methods of the time. 

As compared with analyses of similar rocks composed mainly of 
yellow glass, some analyses of which are given in the table, the Eden 
tuff is much less alkalic than the yellow tuff of San Felix (No. 3), 
which is derived from a nephelite basanite, and differs in other 
rrapects, especially in AliOj and Mg(). If it is assumed that there 

TABLE 2 — .\nal\ses op Palaqonitic Tufph 



(1) 

(2) 

(3) 

(4) 

(6) 

^6) 

SiOi .. .. 

. ... 38 

13 

38 07 

30 35 

48 90 

47 76 

46 58 

AijO. . 

14 

64 

13 03 

8 14 

13 80 

18 34 

18 61 

FciOi 

7 

93 

9 99 

6 67 

6 77 

9 94 

7 43 

FeO . 

0 

87 

-- 

3 60 

6 84 

1 00 

3 73 

MgO 

3 

84 

6 68 

9 05 

8 85 

4 78 

7 03 

CaO 

8 

97 

7 64 

7 44 

7 27 

11 26 

8.14 

Na,0 

2 

07 

0 70 

4 70 

5 32 

3 34 

3 85 


0 

16 

0 94 

3 25 

0 06 

0 19 

0 72 

. 

12 

341 

23 14 

4 01 

1 65 



H,0-. 

8 

41/ 

8 35 


— 


COt 

none 

n d. 

4 00 

trace 

— 


TiO, . 

2 

50 

n.d 

4 76 

0 71 

3 12 

3 01 

P*Oi 

0 

01 

n.d 

0 83 

0 04 

0 01 


MnO . 

0 

15 

n d 

n d 

trace 

0 19 

— 


100 

01 100 00 

99 95 

100 11 

100 00 

100 00 

(1) Palagomtio 

tuff, Eden ! 

Islet, Galdpagos : 

Islands 

Keyes analyst 



(2) Palagomte, 

Oakpagoa 

Islands 

Bunsen analyst 

Ann Chem 

Pbarm 

88: 22L 


1851 (Calculated to 100) 

(3) Baeanite tuff, Corro Ainaiillo, San Felix Island Washington analyst Bull. 

Geol Soc Amer S5: 381 1024 

(4) Palagomte ("Basalt gloss’*)i Palagonia, Sicily Ponte analyst Atti Aocad 

Gioenia (6) 8 (10): 7. 1910 

(5) Analysis No 1 calculated to 100 OO, as free from HiO. 

(0) Yellow basalt tuff, Monte Possolana, Linosa Island Calculated to 100 00, as 
free from HsO and CX)i Washington analyst Joum Geol 16: 20 1908 


has been no loss or other considerable change in the bases and if the 
analysis (No. 1) is calculated to 100 per cent on an HjO-free and 
COr-free basis (No. 5), the result differs along much the same lines 
from the analysis of a palagonite of Sicily (No. 4), this being an al¬ 
tered basaltic glass occurring in basaltic tuffs, but peculitir because of 
its highly sodic character and low water content. On the whole, the 
Galdpagos tuff, calculated to 100 per cent, most resembles the tuffs 
of the island of Jvinosa, which are derived from feldspathic basalts. 
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So, although the evidence may not be oonolurive because of the 
number of specimens, yet it may be assumed that this peculiar 
yellow Galdpagos tuff, or rather the predmninant glass, is derived 
from basaltic rather than from tephritic lavas. At the same time, 
these yellow basaltic or tephritic glasses are so peculiar that the term 
''palagonitic” may well be applied to them. 

The origin of these Galdpagos tuffs was a soimse of much specula¬ 
tion to Darwin, who finally concluded that they were “produced by 
the grinding together of fragments of lava within active craters, 
communicating with the sea.” The modem methods of study of 
rocks in thin section, unknown in his day, do not bear this out, but 
indicate, rather, that these and similar palagonitio rocks are much 
altered basaltic (or tephritic) glasses. The subject will be taken 
up again when specimens collected in the Val di Noto, Sicily, are 
studied. 

Concluaions .—In so far as the material at our command permits us 
to judge, it would appear that the lavas of the Galdpagos Islands 
are chiefly andesine (and probably also labrodorite) basalts, with their 
peculiar tuffs, which latter, as stated by Darwin “present the most 
striking feature in the geology of this Archipelago.” At the same 
time the few brief notes given us by Gooch and Merrill indicate some 
features of greater complication and of especial interest as bearing 
on the relations of this group of volcanic islands to others of the 
Pacific. Both of these authors describe most of their specimens as 
being ordinary feldspar basalts, and Gooch explicitly states that 
nephelite was not observed in any of the specimens examined by 
him. Gooch, however, very briefly notes some pumice^ containing 
orthoclase, from Indefatigable and Abingdon.' Determinations by 
Gooch on the Indefatigable pumice showed 61.48 per cent of SiOi 
and 12.45 per cent of loss on ignition. The rock is, therefore, ob¬ 
viously trochytic or rhyolitic, Merrill also briefly describee an 
'“andesite (?)” from Cocos Island, of which a “rough analysis” 
gelded the following results: SiOt, 56.50; AliOi, FeiOi, 28.20; CaO, 
2.83; MgO, 0.08; KtO, 4.25; NotO, (by difference) 6.68; Sum, 00.44. 
The rock contained Cl “derived presumably from ocean spray.” 
He remarks that “this indicates that the rock is more nearly related 
to the andesites than trachytes, tbou^ abnormally rich in potash.” 
In other words, the rock appears to be trachyandesitic. 

* Gooch, op. cit, p. 137. 

• Darwin itatei that he eould find no pumioe or trachyte on any of the ielande. 
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Them two obmrvBtions, manty as they are, show clearly that not 
only are the lavas of the Galapagos more complicated and varied 
than has been generally thought, but—and this is a matter of eq)ecial 
importance—that there is much similarity between their lavas and 
those of most of the Intro-Pacific volcanic islands. Thus, we find 
such "trachyandesites” at Hawaii and at other islands, and moreover 
traohytic lavas occur with basalts at many of them;* as on Hawaii, 
Maui, Molokai, in the Hawaiian Islands; Tutuila in the Samoan 
group; Tahiti; Juan Fernandez Islands; San Felix; Nukuhiva, Marque¬ 
sas; and several others. A "phosphatized trachyte” is known from 
Clipperton Atoll, many hundred miles north of the Galdpagos.'* 

This veiy general occurrence of trochytic and trachyandesitic 
lavas with dominant basalts is a feature of the petrology of the Pacific 
of very great importance, and one that appears to be of great bearing 
on some problems of geophysics. But it cannot be discussed here. 
It need only be said that thorough study of the lavas of the GaM- 
pagos Islands is highly desirable. 

PAIjEONTOLOGY.—P ycinodeama, new name for Pycnodesma Kirk 
not Schrammen.^ Edwin Kibk, U. S. Geological Survey. 

Under the title "Pycnodesma, a new molluscan genus from the 
Silurian of Alaska,” (Proc. U. S. Nat. Mus. 71; Art. 20, No. 2692. 
1927) I proposed the generic name Pycnodesma. This name had been 
used by Schrammen for a Cretaceous sponge, and I therefore propose 
the name Pycinodesma, with Pycinodesma gtganleum Kirk as the 
genotype, for this group of Silurian pelecypods. 

' The referenceH noed not be given here Some of the obeervational and analytioel 
data are as yet unpubliahed. 

“ Teall, Quart. Joum. Geol Soo. 4t: 290. 1803 

I Publiehed by penniieion of the Director, U. S. Goological Survey. Received 
November 17, 1027. 
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ENTOMOLOGY .—New species of American Lepidoptera of the 
families Limacodidae and Dolceridae.^ Harbison G. Dyar, U. S. 
National Museum. (Communicated by August Busck.) 

The species here mentioned will be discussed more fully in other 
places, but it is desirable to validate the names as soon as possible. 

FamUy LIMACODIDAE 
Genus Apoda Haworth 
Apoda nuudmat new species 

Fore wing ocher-brown to reddish brown, the terminal area slightly paler 
than the basal one, or not so; a dark, somewhat oblique line across the 
middle, edged with whitish without. Hind wing a shade lighter than fore 
wing Expanse, male, 27 nun., female, 28 mm. 

Male and female, Typo No. 40665, U. S Nat. Mus , Big Bend, Brewster 
County, Texas, 5000-7000 feet alt (O. C. Poling, gift of F. Johnson). 

Genus Sibine Hcrrich-Schkffer 

Section 1. Anellua of male hypopygtum vnth a dorsal chihnaus tongue 
Sibine clarans, new species 

Fore wing narrow, elongate, rather pointed; dark rufous brown, the 
veins, especially median and at base, blackish ah^cd; three white subapical 
dots, one small subbasal dot. Hind wing rosv whitish, inner area rosy 
brown. Expanse, male, 38 mm Anellus with a horn on each side. 

Two males, Type No 40666, U. S. Nat. Mus., No 860, Cornell Uni¬ 
versity Coll., Yabuamiayo, Peru, 1200 feet, alt., Apnl, 1912 (Dogiun Collec¬ 
tion); El Campaniente, Col Perene, Peru, June 14, 1920 (Cornell Univ 
Exp.). 

Sibine dorans, new species 

Like clarans; a little less rufous Male anellus without horns, spines of 
penis a wide mass of small ones 

Five males, Typo No. 40667, U S. Nat Mus, I.* Oroya, Rio Inambari, 
Carabaya, Peru (Domnin Collection). 

Sibine tontineans. new species 

Similar to darans and dorans, anellus without horns, spines of penis in a 
line, small at base, very large in the middle, small again at tip. Expanse, 
male 36-35 mm. 

Two males, Typo No. 40668, U. S. Nat Mus, St. Jean du Maroni and 
Nouveau Chantier, French Guiana (Le Moult, Dognin Collection). 

Sibine glseldans^ new species 

Like tonhneans, but much smaller in size. Expanse, male, 20 mm. 
Spines of penis a mass of very long dender ones. 

One male, 'Pype No. 850. Cornell Univ. Coll., below Rio Negro, Amazonas, 
Brazil, September, 1020 (Cornell Univ. Exp). 


^Received November 12, 1927 
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Slbine joyceans, new epecies 

Fore wing trigonate, rather short, darlc^, less reddish than in horrtda; dots 
white, the subapical ones consolidated m an oblique line; hind wings rather 
dark. Expanse, male, 30-33 mm , female, 40-43 mm Spines of penis 
numerous terminally, small, the basal ones few and large 

Five males, two females, Type No. 40660, U. S Nat. Mus, Panama 
(Busck and Zetek). 


Slbine iolans, new species 

Dark rufous brown as in pallesccna Dogn (= rvfescens Walk.). Male 
without dots or markings Hind wing pale rosy brown Expanse, male 
31-35 mm. Male hypopygium ^s in mtem, the spines of penis more slender 
and numerous 

Three males. Type No 40670, U. S Nat Mus, Paramaribo, Surinam, 
May, 1904 (W. Schaus); Cayenne, French Gmana, June, 1904 (W Schaus), 
French Guiana, 1000 (PouiUon). 

Slbine norans, new species 

Dark rufous brown without dots; hind wing dark brown Male hypo¬ 
pygium as in pallescena (= rvfescens), but the ha^ finger-shaped at tip, 
oblique on one side. Expanse, male, 30-40 mm , leinalc, 4:4-4.') mm. 

Eleven males, three females. Type No 40671, U. 3. Nat Mus , SSo Paulo, 
Castro and Santa Cathenna, Brazil, Paraguay (Schaus and Dognin Col¬ 
lections). 


Slbine dldactlca, new species 

Smaller than norans, sunilarly marked, two subapical and one subbasal 
white dots. Male acdocagus a very narrow tube, much narrower than in 
miens, etc 

One male. Type No. 40672, U S Nat Mus, from the British Guiana 
Museum, presumably collected m that country. 

Slbine ximenans, new species 

Dark purple brown like miens, the dots minute; hind wing very dark. 
Male hypopygium as in joyceans, the spines of jionis numerous throughout, 
long and about alike. Expanse, male, 32 mm 

One male. Typo No. 40673, U. S. Nat. Mus, Rio Tocantins, Brazil 
(Dognin CoUection) Another male in the Cornell University Collection 
is not made an allotype because the number of spines of the penis is much 
less I^a Merced, Rio Chamchamayo, Peru, June 3, 1020 (Cornell Univ. 
Exp.). ^ 

Slbine violans, new species 

Rather large, dark shining purple brown; dots pale yellow, large, and 
tendmg to confluence. Hind wmg dark red-brown, the scales purplish and 
raised between the veins Expanse, male, 3:4-35 mm, female, 48 mm 
Generally similar to bonaerensts Berg, larger and more brilliantly marked 

Two males, one female, Type No. 40674, U S. Nat Mus, Muzo, Medina, 
and Pacho, Colombia (A. H. Fassl, Dognin Collection). 
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Siblne holonans, new Bpeciee 

A ipnall specieB, smooth dark purple brown. Expanse, male, 25-28 
mm., female, 40-42 mm. Male hypopygium as in bonaermna B^, but the 
wiM-e^pe different, the present epcciea having pointed fore wings. 

'^roo m^es. Type No. 40075, U. S. Nat. Mus., Rurrenebaque, Bolivia, 
October, 1922 (W. M. Mann, Mulford Biological Exp.); TeffO, Amaxonas. 
Brazil, September (A. H. Fassl, Dognin Cofiection). Also 14 males ana 
three feimdes exammed from the Cornell University Collection from various 
localities on the Amazon and from Corumba, Matto Grosso, Brazil. 

Sibine priscillans, new species 

Large, rather light rufous brown, with red stain subapically wd sub- 
basally, smglc sub^apical and subhasal yellowish dots. Hind wing pale 
creamy. Expanse, male, 43 mm. Male hypopygium of the t3rpe of nolana, 
ximenans, etc. 

One male, No. 40676, U S. Nat. Mus, Zacualpan, Mexico, Novem¬ 
ber, 1914 (R. Muller, Dognin Collection). 

Sibine laurans, new species 

Blunt-winged, rather light purple brown, the fringe dark; a large orange- 
red shade along mner margin below a darker ray; no subapical marki^, 
no dots. Expanse, male, 28 mm. 

Two males. Tyro No 40677, U. S. Nat Mus, Sfio Paulo OhvenQa, 
Amazonas, Brazil, November-December (A. H. Fassl, Dognm Collection) 

Section 2. Male aneUus unthoiU dorsal chiUtntsed tongue 

Sibine reletiva, new species 

As in externa Schaus; smaller, the spines of the male penis shorter but 
large and stout and followed by minute ones. Expanse, male, 30-35 mm., 
female, 40 mm. 

Three males, one female, Typo No. 40678, U. S. Nat Mus., San Salvador, 
Central America (Dognm Collection). 

Sibine opheUans> new species 

As m extensa; blunter winged, somewhat less strongly marked and thinner 
scaled. Expanse, mide, 30-^ mm., female, 46-50 mm. Hy^pygium as 
in reUttva, the spines of penis fine, lender, not followed by minute ones. 

Twelve males and three females. Type No. 40679, U S. Nat. Mus., San 
Salvador, Salvador; Cayuga and Quirigua, Guatemda; Juan Vinas and 
Sixola River, Costa Rica (Schaus & Barnes); Lmo, Panama, Pacho, Colombia 
(Dognin Collection). 

Sibine gertradans« new species 

Blunt-winged, dark umber brown with little reddish tint; a blackish rav 
through cell and along submedian, dots obsolete. Hind wing purplish 
brown. Expanse, male, 30-35 mm. Hypopy^um similar to extenea, the 
spines of the perns smaller. The wing-shape differs 

Eij^t males. Type No. 40680, U. S. Nat. Mus., Cuernavaca, Morelos, 
Mexico, July, August, November, December, 1906 (W. Schaus); Colima, 
Colima, Mexico, July, 1924 (R. Muller). 
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Slbine quelluM, new species 

Fore wing pointed, dark shining brown with contrasting areas; subbasal 
and Bubapical reddi^ stains, no dots. Hind wing rather dark brown. 
Expanse, male, 30 mm. 

One male. Type No. 40681, U. S. Nat. Mus , San Antonio, Colombia, 
6800 feet alt., December, 1907 (M G. Palmer, Dognin Collection). 

Slbine roUans, new species 

Blunt- and square-win^; light rosy rod-brown; a narrow blackish ray 
from base below cell, the inner area below it bronzy red. Hind wing rather 
brightly reddish brown. Expanse, male. 25-27 mm. 

Eight males, Type No. 40682, U. S. Nat. Mus , St. Jean and St. Laurent, 
French Guiana (I^e Moult); Yahuarmayo, Peru, Apnl-May, 1912; Codajias, 
Coary and Teff6, Amazonas, all from the Dognin Collection Alro 9 males 
in the Cornell University Collection, not mounted, but agreeing superfi¬ 
cially, Mackenzie, Demcrara River, British Guiana, June 24, 1927; iSima- 
tumari, Potaro River, Britidi Guiana, June 27, 1927; Moengo, Cottica 
River, Surmom, May 23, 1927 (Cornell Umv. Exp). 

Slbine francesans, new species 

Like eucletdes Dyar, the wing even broader and ^uater; a little less dark 
brown, the black ray under median vein more distinct. Expanse, male, 
36 mm. 

Two males. Type No, 40683, U S. Nat. Mus, one without label, the 
other, Rio Songo, Bolivia (A. H. Fassl, Dognin Ckillection). 

Slbine zellans, new species 

Fore wii^ narrow, pointed, hind wing trigonate, the outer margin straight; 
dark purpliw brown, no markings, the hind wing almost as dark as the fore. 
Expanse, male, 37 mm. Hypopygium with the two limbs of the aedoeagus 
irregular, one shorter than the other, the limbs quadrate, granular. 

(}m male, Type No. 40684, U. S. Nat. Mus., Partf, Brazil (Moss) 

Slbine berthaiu, new species 

Like seUans, blacker, wings rather less pomted, the outer margin of hind 
wing convex. Female less intensely blackish, the ground brownish in 
pla^, a red apical stain, and subapical yellow streak on vein 6, hind wing 
lighter brown. Expanse, male, 34 mm., female, 54 mm The spines of 
the penis are finer and more numerous than in zeUans. 

Made and female. Type No. 40685, U S. Nat Mus, Villa Rica, Paraguay, 
March, 1926 (F. Schadc). 

Slbine Borans, new species 

Small, dark, blunt-winged, resembling tiimulea Clem Hypopygium as in 
tellafu, but the lunbs of aedoeagus slender, irregular. Expanse, male, 23 
mm. Hypopygium much as in pauper Dyar. 

One male, T^ No. 40686, U. R. Nat. Mus, San Sebastian Retalholeu, 
Guatemala (L. Thiel). 
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Genus Euclea Hubner 
Euclea caMlda, new species 

Fore wing with light yellow ground, the scales suberect and thin; blotched 
with blackish, especially at bam, and defining a pale pinkish patch between 
the subapical silver dots and subbasal strongly waved line; no discal dot 
visible. Expanse, male, 23-24 mm. 

Two males, Type No 40687, U. S. Nat. Mus., Amathura and Caicara, 
Amazonas, Brazil (Dogpin Collection). 

Genus Taltma Walker 
Talima sissypha, new species 

As m stramtnea Schaus, but the whole wing darkened with purple-brown; 
inner and outer margins darker. Expanse, male, 21 mm 

One male, Typo No. 40688, U. S. Nat. Mus, San Sebastian, Retalhulcu, 
Guatemala (L. Thiol). 


Talima varians, new spccios 

As in flexthiiea Dyar the fore wing light purple brown, darker shaded 
at base; vems outwardly dark, crossmg the slender ficxuous outer line; apex 
broadly dark purple-brown beyond the line; hmd wing rathor pale stramme- 
ous, with a purple area across the middle. Expanse, female 23 mm. 

One female, Type No 40689, U. S. Nat Mus., Venezuela (Dognin Col¬ 
lection). 

Talima merUone, new species 

Like ermlia; larger, the fore wing heavily suffused, the veins not lined; 
a round clouded discal area Expanse, male, 22-23 mm 

Two males, Type No. 40600, U 8. Nat Mus , Colombia: Micay, August, 
1896, Pueblo Rico, San Juan Choco, 6200 feet alt, September, 1909 (Dognin 
Collection). 

Talima inaulla, new spccios 

Like sulla Schaus, but the outer dark lino alwnt, replaced by a narrow 
pale yellow shaded Ime, which is rathor faint in the male, distinct in the 
female. Expanse, male, 20 mm., female, 26 mm. 

Two males, one female, Type No. 40691, U. S. Nat Mus., Type No. 
867, Cornell Univ, Coll., below Codajos, Rio SolimOcs, Brazil, September 
6, 1920 (Cornell Univ. ^p.). 

Genus Monoleuca Grote & Robinson 
Monoleuca angustilinea, new species 

Fore wing uniform red-brown; silvery line erect, sulphur-yellow tinted, 
narrow, slightly oblique, entering cell before origin of vein 2, preceded by 
faint reddish. Expanse, female, 23 mm. 

One female, Type No. 40692, U. 8. Nat. Mus., Capron, Florida, March 
23 (H. O. Hubbard). 

Genus Sisyrosba Grote 
Sisyrosea brushai new species 

Fore wing dark purplish brown, sparsely sprinkled with black scales; 
hind wing distinctly bli^klsh. Expanse, m^, 20 mm. 
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Two males, Type No. 40093, U. S. Nat Mus , Jalapa, Mexico (W. Schaus) 
Qodoberi, Maroni River, French Guiana (Le Moult). 

Genus Natada Walker 
Natada styx, new species 

Like deba; darker brown, the lines obscure, divergent below; hind wing 
blackish. Expanse, male, 25 mm. 

One male, Typo No. 40694, U. S. Nat. Mus, Yahuarmayo. Peru, Apnl, 
1912 (Dognin Collection). 

Natada ulaulai new species 

Like michorta; larger, darker, the indicated transverse lines farther apart 
and less numerous. Expanse, male, 30 mm 

One male, Type No. ^)695, U. S. Nat. Mus, Medina, Colombia, 500 m 
alt. (A H. Fa^). 


Genus Perola Walker 
Perola prosperi new species 

Fore wing white, overlaid with olive brown, leaving a broad aubmarginal 
white band with rather irregular edges; white niottlings about cell and 
margmally; a dark dot in of cell and largo discal spot. Hmd wing 
whitish. Expanse, male, 24-25 mm. 

Three males, Tnio No 40696, U S Nat Mus ; Type No 856, (Cornell 
Umv Coll., ‘'Ijassance,” Mmas Geraes, Brazil, November 9, 1919 (Cornell 
Umv Exp.). 


Perola subpunctella, new species 

Like aTibpunctata Walk,; smaller. Expanse, male, 20-22 mm 

Seven males, T^pe No. 40697, U. 8. Nat. Mus, Castro, Parand, Brazil, 
(E, 1). Jones); Villa Rica, Paraguay, February 9, 1921 (C Jorgensen). 

Genus Alahodia Mdschler 
Alarodla minuscuUt new species 

White, without markings, fore wing below smoky shaded, darkest along 
costa Expanse, male, 11 mm. 

One male, Type No. 40698, U. 8 Nat. Mus., Matanzas, Cuba, November, 
1902 (W. Schaus). 

Genus Slmiha Walker 
Semyra omai new apccies 

Markings of euchanstaj but darkened, the silvery bar more distinct, 
hind wing blackish brown Expanse, male, 17-19 mm 

Four males, Type No. 40699, U. 8 Nat Mus , Villa Rica, Paraguay 
(F. Schade). 

Semyra lucilla, new species 

Markings of gladys, the whole wing dark purple-brown, the spots distinct, 
althouf^ not contrasted. Hind wmg brownish black Expanse, male, 
25 mm. 

One male, Type No 40700, U 8. Nat Mus , Venezuela (Dognin CJil- 
lectionL 
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Genus Isochabtes Dyar 
Isocluetes oshttbol, new species 

Fore wing dark purple brown, hind wing bronzy^ black; some rufous 
patches bas^y; a black highly angled zig-zag line crossing the wing centnlly, 
rufouB-edged without, and below the median vein fonning a deep excavatirai; 
a dark outer line excurved over cell inclosing a curved pale sp^ at end of 
cell, which is ovate in its upper half, obscured except for two whitish patches 
below. Expanse, male, 18 mm , female, 26 mm. 

Male and female, Type No 40701, U. S. Nat Mus ; Type No. 855, Cornell 
Univ. Coll, male, Molinas, Parafpiay, October, 1025 (F. Schade), female, 
Hockstone, Essequibo River, British Guiana, June, 1927 (Cornell Univ. 
Exp.). 

Genus Venadicodia Dyar 
Venadicodia ruthaea, new species 

Fore wing brownish; basal space dark brown; a darker oblique bounding 
line from costa before middle to inner margin beyond middle; a little whitish 
m its irregular outer edge, outer area light brown; a small brown patch at 
apex, contmued narrowly along termen Hind wing blackish brown. 
Expanse, male, 18 mm. 

One male, Type No. 40702, U. S. Nat. Mim, without locality (Schaus 
Collection) 


Family DALCERIDAE 
Genus Dalceba Hcrrich-Schtiffer 
Dalcera consangulnea, new species 

Fore wing pale puiple, shading to blackish outwardly; costal mardn, 
inner and outer margins narrowly, pale yellow. Hind wing orann velTow 
with a narrow outer black border, m width less than one-fourth the length 
of the wing. Expanse, male, 39-45 mm 
Two males, Type No 40713, U. S. Nat. Mus., Rio Tapajoz, Amazonas, 
Brazil; Porto Velho, Rio Madeira, Brazil (Dognm Collection). 

Perhaps not distinct from Dalcera eemtn^a Druce, which I know only 
by desenption. 

Genus Acraoa Walker 
Acraga psrbrunnea, new species 

Dark purple, uniform, the hind wings apparently of the same color, 
though b^y denuded in the specimen. Expanse, male, 25 mm. 

One male. Type No. 40714, U S. Nat. Mus., Oxapampa, Peru, 2000 
m. alt. (Dc^in Collection). 

Genua Anacraoa Dyar 
Anacraga citrinopsis, new species 

Color of atrtfia Schaus, but considerably larger. Expanse, male, 25 mm. 

One male. Type No. 40715, U. S. Nat. Mus., Callao, Peru (Mn. M. J. 
Pusey) 
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Antcraga ingeneacena, new apeciea 

Fore wing dull golden yellow, color of ria Dyar {lutecia llopp); hind wing 
pale yellow, more golden on the maigin. Expanse, female, 32 mm 

One female, Type No. 40710, U. S. Nat. Mub., Mcn^, Venezuela (Dognin 
Collection). 

Anacraga aororcula, new species 

Like Sofia Dyar, smaller, most of the wing markings except the discal 
dot faint and obsolescent Expanse, male, 12 inrn , female, 1^17 mm. 

Four males, two females. Type No. 40717, U S Nat Mus, Cayi^, 
Guatemala, May, September, October (Schaus &, Barnes); Misantla, Mexico, 
September, 1910 (R MliUcr). 

Anacraga phaama, new species 

White faint yellowish clouded markings on lower half of wing; no discal 
dot. Expanse, female, 17 mm 

One female, Type No. 4071S, U S Nat. Mus., Ycnadio, Sinaloa, Mexico 
(A. Kusche). 

Genus Protachaga Hopp 
Protacraga nigerella Dognin 

Dognin’s Dalcera nigereUa is apparently the male of Hopp’s Prolaeraga 
tnxeans. 

Genus Minonoa Dyar 

Contains the following species: 

Minonoa perbella Schaus (genotype) 

Minonoa Tariegata Jones (Dalcera vanegata Jones) 

I have not examined specimens of this species, but feel sure from the 
wing shape and pattern of coloration that it will find place m this genus. 

Minonoa elvira Dognin (Acraga ebnra Dognin) 

Dognin’s typos are before me The disparity in the sexes in color and 
even pattern of markings is remarkable. 

SCIENTIFIC NOTES AND NEWS 

The annual series of lectures representative of the work of tho Carnegie 
Institution of Washington was given m November and Decembeo', and 
inolud^ the following: Novcmlxr 15, Oscar Riddle, Internal secreltons 
tn evolution and reproduction; November 22, J. P. Ault, Purpose and progress 
of ocean surveys; November 29, REumoTON Kellogg, Htdory of whales — 
thetr adaptation to life in the sea; November 30, S. G. Mobley, Excavations 
at Chichm lisa, Yucalan, Mexteo, and at Uaxaetun, Peien, Guatemala, in 
IDS? (presented at the Bureau of American Repubhes); December 6, 
Walter S. Adams, The interior of a star and how it maintains its life. The 
annual reception and exhibit of apparatus and methods was held on Decem¬ 
ber 9. 



^bituar? 

Mr. Frank Sprinoeh, a member of the Acadkmt, died September 22, 
1027, at the a^ of Beventy-nine. Mr. Springer was Wn in Iowa and re¬ 
ceive hia earlier education m that state. As a younfc man ho moved to 
New Mexico and soon became prominent as a lawyer, a sucoesaful buBmeea 
man, and a participant in public affairs. An interest in the study of the 
fossil crmoids arou^ in his younger days in Iowa, however, remained with 
him to the end of his career and resulted in extensive coUections and in 
descriptive monographs that rank among the major contributions to Ameri¬ 
can paleontology. Mr. Springer’s magmficent collection and his hbrary of 
crinoid literature have been housed for a number of years in the U. 8 Na¬ 
tional Museum and were given by him to the Museum. 

Professor Milton Whitney, a member of the AcAnKMT and for more 
than thirty years Chief of the Bureau of Sods, Department of Agnculture, 
died November 11, 1927, in his (i7th year. Ho was born in Baltimore, 
Maryland, and was educated in the schools of that city and at Johns Hopkins 
University. Before taking charge of the Bureau of Sods he was attached to 
Agricultural Experiment Stations in Connecticut, North Carolina, South 
Carolina, and Maryland, and was FTofessor of Agriculture at the Umveraity 
of South Carolina. His numerous publications deal with soil physios and 
other problems connected with soils. 
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Afyrrhidendronj revision of. J. M. 

Coulter and J N Rohe 213 
Orchids, saprophytic, soil reactions of. 
E T Wherry. 36 

OrlachTie l/revtselaf new grass from Chile. 

A S Hitchcock 141. 

Palms, ivory, from Colombia, Ecuador 
and Peru, new O F Cook 218. 
Passionflowers, new, f rom South 
America and Mexico £ P ICillip. 
423. 

PsammOchloa Mongolica, new grass from 
Mongolia A S. Hitchcock. 141 
Ptendophytes from Kansu, China 
C Christensen. 407 
tPursh, Frederick, early American 
botanist S F Blake 351 
Rubiaceae collected m Mexico by Lieb- 
moan. P. C. Standlet. 336. 
Rusllxa iub^osa and its allies K C. 
Leonard. 500 

fTea, story of. Q. T. Mitchell 242 
Tournc/orlta, new species of, from 
South America. £. F. Killif 327 
See also Biology, Plani r/tstntriry. Plant 
Ecology, 

Chemistry, Diaio sulfonates W L. 
Hall and H D. Gibbs 433. 
‘'Mosandnim,'* the element. R. C 
Wells 385. 

Entomology, t^ophelines, Haitian. W. 
A. HopntAN. 175. 

iArUhrenus semtnitwui, note on. E. A. 
Back 173. 
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SnUmology (Continued) 
fAidiide, epeoialiintion of, from general 
to moDoxenoue feedera. P. W. 
Maboh. 455. 

tAreenioal eprsy residue. P. B. Dun- 
BAB. 404. B. A. PoBTBB 405 A. L. 
QuAntTANGii 404. G. A. Richari>- 
eoN. 405. W. H. White. 405. 
tAsales lesf miner, habits and develop¬ 
ment of. B. M, Broadbent. 175 
tBuilding code, Inseota change. T. E. 
Snyder. 178 

fBulb stenliseri, hot water. C. A. 
Wbiobl 4Qf7. 

fCarbon bisulphide as fumigant, history 
of. P. SiiacoNS 170. 
tCheese skipper, Pxophxla ca$ei, resist¬ 
ance of larva of P Simmons 403. 
tChiggers, control of. H E. Ewinq 
182. 

tCitrus white fly in California A C 
Barer. 431, 

fCom borer, European, control cam¬ 
paign against. W. H. Labrimer. 
481. 

Cardpliffo^ier and 
Dexiid genera, notes on. J. M. 
Aldrich. 84. 

tCreeping eruption, the. W E Dove 
and G. F. White. 454. 

Dalceridae, new American species of. 

Harrison G Btah. 544. 
fDiptera, collecting, in Guatemala J. 
M. Aldrich. 180. 

fEumolpinoe, larva of. A. G DOvino, 
182. 

tFlea beetle, Oedtonffchis gibbitarsa, 
larva of. A. G. BOvma. 175 
Flies, Syrphid, of subfamily Cor- 
ioidinae. A. G Shannon 38 
fForeign insects, imdesirable J. R. 
Mollbr. 00 

tForeat insect pests and their control. 

T E. Snydrr. 100. 
tFruit flies, collecting, in Panama. C. 
T. Qbbhnb. 180 

tHoneybees, sex fonns of. W. J. 
Nolan. 177. 

tHymenoptera, Motsohulsky collection 
of, found in Moscow. 180 
Lepldoptera, new American species of. 
Harrison G. Dtar, 544 


Limacodidae, new American species of 
Harrison G. Dtab. 644 
^Mallophaga, new genera and species of. 
H. E. Swing. 86. 

Menoponidae, keys to related genera of. 
H k. Ewino. 01. 

fOediont/ehts giMnlarsa, larva of. A G 
BOving 176 

Philopteridae, keys to related genera 
of. H Fi. Ewino. 01. 
fSchwarts, E A., library of, presented 
to Entomological Society. 404. 
fSnow, Dr F H , veteran entomologist. 

Vernon Kelix^og 174 
Syrphid flies of subfamily Gerioidinao 
R C Shannon 38 
ITaxonomy, limitations of. J M. 
Aldrich 403 

fKeHpuZa diaboliea in Brookland, D C 
J B. Pahkkk 181. 

Wasps, acoliid, from tropical Amcnca. 
S A Rohwer. 150. 

See also Biology 

(rcneral (Science fGrccnland expedition 
of the University of Michigan. 400 
Geodeny fl^^djustment of the western 
triangulation net O S. Adams 502 
Geology AeanUuKerae rhoiomagenee 
fauna in the Cretaceous of the West¬ 
ern Intenor. J B Rkebidr, Jr. 
453 

Andes in Central Peni, geology and 
physiography of. D II. McLauuh- 
UN 320 

fEarth movements in California A L. 
Day. 96 

fCambrian in the Rocky Mountains, the 
C E Hksber. 130 

fChanneled scabland and the Spokane 
flood J H Bretz. 200 
^Clemenliat geologic history and paleo- 
biologic signifioanoe of W P. Wood- 
ring 128. 

Colob Plateau, Utah, Upper Cretaceous 
section in. G B Richardson. 464. 
tEarthquake problem, international 
attack on. N H. Heck 502. 
fElk Hills, California, geology and oil 
developments of. W. P, Woodrtng 
and P. V. Rottndt. 271. 

Eocene of Texas, new mollusks from. 
Julia Gardner. 362. 
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Qt(AoQy (Continued) 
fEroaion in Sen Juan Canyon, Utah 
H. D. Misrb. 96. 

fFouil footpnntB in Grand Canyon. 

O. W. Qiuiobb. 272. 
tGrand Canyon region, problema in 
hietory of. K. C. Moobb. 272 
fGrand Canyon topography, influence of 
secondary faults on development of. 
F. E Mattuks 283 
tGros Ventre landelide of June 1926. 
W G AiiDKN. 123 

tIdaho, summary of geology of aouth- 
caatem. G. R. Mansfisxd. 129 
flntonor the earth, what we know 
about it. L H. Adauh 171. 
fT^andalide origin of thruat faults around 
Hearpaw Mountains Fbank Reevkb. 
127. 

fMadiaon hmesiono and Kllia formation 
in Montana, unconformity between. 
A J. Collier. 130 

tMetalliferoue resources of Silver City, 
Idaho A M Piper 237. 
fMowry shale, origin of. W. W Kuiicv. 
236. 

Ordovician, early, sponge fauna, new 
H S Baahlkr. 3^) 
fOrdoviciao shale and associated lava in 
southeastern Pennsylvania G W 
Store and A I Jonas 240 
tOro at deep levels in Cripple Creek 
District, Colorado G F Lovohlin 
321. 

tore deposits, regional relations of 
Nevada H G Fehouaon 121 
tPaleoioio stratigraphy of Idaho. C P. 
Ross 126. 

t Palouse soil of Columbia Plateau, 
Washington Kirk Bryan. 120 
t Petroliferous provinces of United 
States A H. Rbofigld 236 
tPhosphate deposits of Florida. F. L. 
Hess 321 

Pleistocene geology and paleontology 
m Florida, recent reports on. O. P. 
Hay 277. 

Pliocene invertebrates from headwaters 
of the Amaxon, recent oolleotions of 
late Julia Gardner 605 
fPotaah bnnes underlying Great Salt 
Lake Desert, Utah. T. B. Nolan, 
274. 


Rockwall at Rockwell, Texas, origiii 
of. L. W. Btepuensor. 1. 
fSan Joaquin Valley, California geolofio 
features of southern end of. H. W. 
Hoots. 123. 

tSediments, unusual types of, from 
Pacific Islands. C. K. Wrntwobth, 
J E HomnsisTER and H. S. Ladd. 
276. 

tSpokane flood, channeled scabland and 
the. J H. Brets. 200 
fStratigraphy of Lake Ainslie Region, 
Nova Scotia F. D Trask and K. F. 
Mather 322. 

fStream pebbles, shapes of, in San Juan 
County, Utah. H. D. Mibbb. 270. 
fStream piracy in northeastern Wy¬ 
oming W. W. Kubry 120 
^Tertiary and Recent freshwater algae 
reefs W H. Bradley. 232 
fThrust faulting adjacent to Highwood 
Mountains, Montana Frank Reeves. 
232 

fTidal streams, meaning of cut-off 
meanders in. M R Campbell 126. 
fTintic Standard mine, mineralogy of 
the W T Schaller 121 
tVolcanism, engulf men t in. T A. Jao- 
n£R 23. 

tVolcanoes of Japan m 1924 H T. 
Stearns 118 

See also Mineralogy, Paleo¬ 

botany, Paleontology, Vtdcanology 

Ceophyeice Isostasy in goophsrmcs and 
geology William Bowie 101. 
Machine for measunng depths of deep 
wells C. E Van Orstuand 481. 
Moon, variation of latitude and motion 
of the. W. D. Lambert. 133 
fTidcs m wells. Paul Schvreman. 
346 

See also Geology, Phyexce, Vulcanology, 

Hydrology, f^iBchkirge method of esti¬ 
mating ground water supplies W. N. 
White 238 

Mathemalxc* Analytical and graphical 
representation of arithmetie, geo¬ 
metric, and other means. C. E. Van 
Orstrand. 367 

fComputations, "fool-proof” checks on. 

H S Rapplbte. 601 
fNewton, place of, in history of pure 
mathematics. E. W. Woolabd. 890. 
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M9UcTc4offy iTornado, the. W. J Hdm- 
raiUBTB. 320. 

Wstenpout fonnation, unusual. N. H. 
Heck. 810 

Mineralogy. Alniaudite-sposaartite gar¬ 
net from Gwynns Falls, Baltimore. 
Eabl V. Shannon and Forest A. 
Oonteb. 684 

"Blythite” and the manganese garnet 
from Amelia, Virgima. £. V. Shan¬ 
non. 444. 

Calcite oolites with pentagonal do¬ 
decahedral form. K. V. Shannon. 
400. 

fCesium, source of F. L Hkss. 124. 

tMetalliferoua resources of Silver City, 
Idaho. A M Piper 237 

Natrojarosite from Kingman, Arisona 
Earl V Shannon and Forest A 
Qonyxb. 630 

fOre at deep levels in Cripple Creek 
District, Colorado. O. F Lovgulin. 
321 

tOre deposits, regional relations of 
Nevada H G Fbbouwon 121 

Senoite-laiuhte pseudomurphs after 
orthoclase from Bolivia. £. V. Shan¬ 
non 388 

fTintio Standard mine, mineralogy of 
the W. T St’HALLKH 121. 

Necrology fBEZsi, Mario. 340 Dall, 
WiLTJAM Hbaly 244, 400 {Man- 
owrieu, L^on Pibhke 212 f^AT- 
TBN, John D 402 fSKiNNKR, H S. 
179, 402 SiOTn, Erwin F 884 
Sprinqbr, Frank. 562. Sudworth, 
Qeobok Bishop 366 Wal(*ott, 
Charlkh Doolittijc t234, 308 

tWENKKL, H W 172, Whitnkv, 
Milton 652. 

Oceanography. Current harmonic con¬ 
stants for San Bernardino Strait, 
F 1. L P Dunbt. 326 

tSubmarine features in north Pacific 
Ocean, unusual N H Heck 127 

Tide at Tahiti, the H. A. Marher. 
167. 

OmiiKology. ff^ight line of ducks. F C 
Lincoln. 863. 

fMigratory waterfowl in Mexico, con¬ 
ditions affecting. E. A. Golub an. 
360. 

fStudy, bird, in suburbs of large cities. 

' T. 8. Palmer. 864. 


See also Zoology. 

Poleobotany. Cycads in Shinanimp con¬ 
glomerate of Utah E. W. Berht. 
308 

PaUofUology Acanthocerae rhoiomagmeB 
fauna in the Cretaceous of the West¬ 
ern Interior J. B REsaiUK, Jr. 
463 

ABtariella Hall, generic characters of. 
G. IT Gihty, 417. 

tC/cmcn^ia, geologic history and paleo- 
biologic significance of. W. P Wood- 
ring. 128 

Coekinolxna in America J. A. Cush¬ 
man 108 

laurentxUB Ilay, type skull of. 
O P Hay 6 

Forammifera in the collection of Ehron- 
berg J A Cushman. 487 
tFossil footprints in Grand Canyon 
C. W. Gilmohk, 272 
Liluonella in America J A Cushman 
198 

MoUuaks from Eocene of Texas, new. 

Julia Gardner. 362 
Pelecypods, two new unionid, from 
Upper Tnassic J B Keestdk, Jr. 
470 

Pleistocene geology and paleontology in 
Florida, recent reports on O, P, 
Hay 277 

Pliocene invertebrates, late, from head¬ 
waters of the Amazon, recent collec¬ 
tion of Julia Gardner 606. 
Pyctnodeama^ now uame for Pyenodeenia 
Kirk not Schrammen Edwin Kirk. 
543 

Sponge fauna, early Ordovician, new. 
R S Babslkr 300 
See also Paleobotany 

Petrology Analcite-nch rock from Dec- 
can trap of India N L. Bowen. 
67. 

fChalcedony, relation of, to quarts. 
W P White 344 

Kooks of Galapagos Islands H. S 
Washington and Mary G Rpyes 
638. 

See also Geology, 

Physiea. fBarometno method of measur¬ 
ing aircraft altitudes. W. G. Bbom» 
bacubb 75. 

fChalcedony, relation of, to quarts. 
W.P, White. 344 
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PhyHca (Continued) 

CompmribiUty, change ot, with pres- 
sure. Lkason H Aoaim A29. 
tComputations, ''fool-proof* oheokeon 
H S Rappucti. 501. 
tClectromotive foroea poaeibly produced 
by the earth’s rotating magnetic field, 
and diurnal variation of atmosp^rio 
potential gradient. Q R Wait and 
H U Sverdrup. 504 
t Galvanometer stabilizers, improve¬ 
ments in. W. P. White 22 
fGravitation, constant of. P K Heyj. 
270 

Gravitation, magnetu-eleotron theory 
of. Chebteii 8now 457 
tlcG, cellular structure of F E. 
Matthsh 120 

fMognetic analysis, problem of. R L 
Sanfoiid 200 

fMognetio permeability of iron and 
magnetite in high-frequency alter¬ 
nating fields G R Wait 22 
Mechanical properties of moist granular 
solids. P G Nutting 186 
tMercury contact thermostats, new 
method of avoiding lag in W. P 
White, 74. 

fNewton, contributions of, to mechanics 
and astronomy. P R Hktl 400 
Hearts, 573-degrco inversion of. 
Frederick Bates and F P Phelps 
345 R B. SosMAN 344 
tThermostat, new typo of. O. F 
Taylor 74. 

fVapor pressure of liquid carbon di¬ 
oxide. C H Meyejw and M S. Van 
Duben. 501 

Plani Chenixalry Free methyl salicylate 
in some Amenoan species of Polygala, 
£ T Whebry. 101. 

Plant Ecology Soil reaction preferences 
of certain plant orders. K. T 
Wherry 148 

Soil reactions of saprophytic orchids. 
E T WUBRRT. 36 

Padiolelegraphy, Influence of low- 
resistivity layer subsoil on forward 
inclination of radio waves J E. I. 
Cairns. 284 

Setenltfie Notea and Nexta. 24, 53, 132, 
150, 183, 215, 244, 276, 307, 324, 355, 
384. 408. 482, 456. 470 504. 528. 551 


SaiatHology, fE^arth movementa in Cali- 
fomia. A. L. Dat. 08. 
fEarthquake problem, international 
attack on N. H. Hnex. 502. 

Speelroacopy. tAtomie hydrogen, speetm 
excited by F. L. Mohlbb. 75. 
Lanthanum, regularities in ore spec¬ 
trum of. W F. MsooBBfl. 25. 

Technology t^olvonomeier stabilisers, 
improvements m W. P Wnm. 22. 
tThermostat, new type of. G. F. Tay¬ 
lor 74 

fTherroostats, meroury con tact, new 
method of avoiding lag in. W. P. 
White 74. 

Tematnal Magnaltam fElcctroinotive 
forces possibly produced by the 
earth’s rotating magnetic field, and 
diurnal variation of atmoipherle po¬ 
tential gradient. Q. R Wait and 
H IT. Sverdrup. 504. 

Gravitation, magneto-electron theory 
of Chester Snow. 457. 

VxUcanolitgy fEngulfment in voloanism. 
T A Jagubr. 23 

fjapan, volcanoes of, in 1224. H. T. 
Stearns. 118 

Zoology fPi^d study in suburbs of large 
cities. T S. Palueb 364, 
fBulb sterilizers, hot water C. A. 
Weigel 407 

tDuoks, flight line of F. C Lincoln. 
863 

|Elk, Bouthom Yellowstone herd, plan 
for preservation of. 183. 
tFishenea of Pacific, conservation of. 

B. W Evebmann. 242 
Frog from Tibet, new Leonhard 
Stejneger 317 

tGorillas in French Congo. C. R. 
Aschemeieb 241 

laacia Sorjabin, rhigonemas inhabiting 
intestines of millipods. J. R Cubir- 
TiB and N A. Cobb. 17 
tMigratory waterfowl in Mexico, con¬ 
ditions affecting E. A. Goldman. 
850. 

fMouse plagues. Vernon Hailey. 848. 
Naobranchta occidentalia on Paoifio 
Coast of United States. D V. Vil- 
LADOL1D. 230. 

Rooe-runner, six-liiied-, in District of 
Columbia C S. East 392. 
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tootan <Ooatlnued) 

Ehtfonma, IntMtlnal nemu of milli* 
pedi. J. R. Cbbiitu uid N. A. 
Coif. 17. 

fSoy, Umbum, utunliat. J. M. Ald* 
MOB. SSO. 


tSntkM, TBnonifl, oad antiyenlDi. A. 
DO Akabal. 8SB. 

Squimli, new Chinew. A. B. Howiu. 
80. 

tlYout propagation by the Buraau of 
Fiaheriee Q. C Liach. 248. 

See aleo Biology, Entomology, Omitkology. 
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